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APPLICATION 



1. TNTPOCOCTION 

Ml HI T^T^ c'om^^t^S! ^^^ITOTE THE COMMAND MANUAL FOR THE 3ACC. 

ALL THF 3ACC COMMANDS AFF INCLUDED, TOGETHFB WITK A DETJtITFn r>T<?rT>TDfTr>M nv 
EACH. AND GEKEFAL INSTRUCTIONS FOR THEIR USE IN PROGRAMMING. "SCPIPTION OF 



2. DESCRIPTION 

2.01 THIS SFECIFICITION DESCRIEFS ALL THE COMMANDS IN THE 3ACC INSTRUCTION SET 

SO THAT THE PROGRAMMER MAY SELECT THE INSTRUCTIONS BEST SUITED TO THE 
TA<*K BEING PROGRAMMED. THE KANUAL CONTAINS A DETAILED DESCRIPTION OF EACH 
INSTP'ICTION. ANE THE CONTITIONS THAT MOST BE SET UP PRIOR TO THEIR USE. 
-F*- APPPOriMATE TIME INTERVAL PEOUIRED TO EXECUTE EACH COMMAND IS SUPPLIED FOR EACH. 



». GENERAL NOTES AND EXPLANATIONS 

tt.01 EACH COMMAND IS ILLUSTRATED AS IT APPEARS IN THE FULL PROGRAM STOPE WOPD. 

CERTAir COMMANDS APE DOUBLE HOPD COMMANDS AND ARE SO DEPICTED. 
1.02 IN THE ILLUSTRATION OF THE PROGRAM STORE WORD. PH AND PL STAND FO» THE 

PARITY HIGH AND PARITY LOW BITS PESPECTTVFLY. 
».03 IN THE ILLUSTRATION OF THE PROGRAM STORE WORD, BA STANDS FOR BRANCH ALLOWED. 

IF A BRANCH IS MADE TO A PPOGRAM STORE»WORD. THAT WORD MUST HAVE THE BA BIT SET 
FOtTAL TO ONE OR A BRANCH ERROR WILL BE GENERATED. EXTRACTION OF DATA IS NOT 
CONSIDERED TO BE A BRANCH. 



».0» A MICROSTORE CYCLE IS DEFINED AS 150 NSEC. 



».05 THE OPEPATION CODES THAT APE SHOWN IN THE PROGRAM STORE WORD ILLUSTRATIONS ARE IN HEXADECMIAL. 



».06 CP CODE MNEMONICS BEGINNING WITH: 






*4&; 



A 


INDICATES 


ADD 


B 


INDICATES 


BRANCH 


C 


INDICATES 


COMPARE OR COMPLEMENT 


EX 


INDICATES 


EXCHANGE 


I 


INDICATES 


INSERT 


I 


INDICATES 


LOAD 


M 


INDICATES 


MAINTENANCE 


N 


INDICATES 


AND 


C 


INDICATES 


INCLUSIVE OR 


PL 


INDICATES 


ROTATE LEFT 


PR 


INDICATES 


ROTATE RIGHT 


s 


INDICATES 


SET OR SUBTRACT 


ST 


INDICATES 


STORE 


T 


INDICATES 


TEST 


y 


INDICATES 


EXCLUSIVE OP 


t 


INDICATES 


ZERO 



• •07 <WBOtS USED IN COWAND DESCRIPTIONS: 



NOT 



KY 
CF 



CONTENTS OF WORD IN MFMOPY 
CONDITION FLIP-FLOP 
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B.08 OPEPANr SYMBOLS: 






Px OP Py 



AMY OF THE 16 GENERAL REGISTERS (P15-R0) 
WITHIN THE 3ACC. SEE PAGE CI. 






PA« RAO OP P12 



ANY JOF THE 36 SPECIAL REGISTERS WITHIN THE 
3ACC. SEE PAGE C1 1 AND TABLE BELOW. 



ADDRESS INPUT REGISTER - ADDPESS MATCH FUNCTION 

ADDRESS MASK PEGISTEP - ADDPESS MATCH FUNCTION 

DISPLAY BUFFER - PANEL DISPLAY 

DATA INPUT REGISTER - DATA MATCH FUNCTION 

DATA MASK REGISTER - DATA MATCH FUNCTION 

ERROR REGISTER 

INTERRUPT MASK PEGISTEP 

INTERRUPT SET REGISTER (READ ONLY) 

MAINTENANCE CHANNEL BUFFER RFGISTEP 

MAINTENANCE CHANNEL TPANSMIT/PECEIVE 

REGISTER (LOAD ONLY) 

MAIN MEMORY STATUS PEGISTEP 

MAINTENANCE STATES REGISTEP 

PROGRAM ADDRESS REGISTFR 

STORE ADDPESS REGISTER 

SYSTEM STATUS REGISTER 

TIMEP (PEAD ONLY) 



GENEPAL REGISTER ADDRESS PAIP OF P12 AND 
»13 USED TO CONTAIN A 20-BIT ADDRESS 
(BITS 3-0 OF R12 AND BITS 15-0 OF P13) 



AI 


«> 


AK 


**> 


DB 


»»> 


DI 


»»> 


DK 


»»> 


ER 


*»> 


IM 


»«> 


IS 


«> 


MCHB 


»»> 


MCHTP 


«"> 


MMSR 


*»> 


MS 


*»> 


PA 


«»> 


SAR 


«»> 


SS 


«»> 


TI 


»«> 



PA« PA1 OR P1» 



GENEPAL REGISTER ADDRESS PAIR OF P1» \ND 
R15 USED TO CONTAIN A 20-BIT ADDRESS 
(BITS 3-0 OF R1« AND BITS 15-0 OF P15) 



B 

I 

f 

N 

OFFSET 

X 

Y 



BIT POSITION 

IMMEDIATE DATA 

MASK 

H-BIT NUMBER (IMMEDIATE DATA OR INDEX) 

8- SIT INDEX NUMBER 

LOW 8 BITS OF AN ADDPESS 

MEMORY ADDRESS LOCATION 
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3* CC INSTRUCTION SET INDEX 



INST* MCI ION 



IFNGTK 



PAGE NUMBEP 



"> 



"> 



\ 



J 



J 



AI •*/*-': C MP 16 BITS OF IMMEDIATE DATA, I. TO Px 

AI1 P *' N S ADD • PITS OF IMMFDIATE DATA, N. TO Rx 

AP PX.Ry S ADD Py TO Px AND STOPE THE RESULT IN Px 

A,s Y D * D D 1 TO THE CONTENTS OF MEMORY AT LOCATION V 

p y S EPANCH TO tOCATION Y 

EC Y S BRANCH ON CONDITION TO LOCATION Y 

BCI - t •; • ' D EPANCH LONG ON CONDITION TO LOCATION Y 

<*•-* D BPANCH LONG TO LOCATION Y 

"NC Y S ERAFCH ON NOT CONDITION TO LOCATION Y 

BNCL Y D BPANCH LONG ON NOT CONDITION TO LOCATION Y 

EPA * R * S BRANCH TO LOCATION PA INDEXED BY Rx 

BP N(RA) S PPANCH TO LOCATION RA INDEXED BY N 

BRX Fx(PA) S EPANCH TO LOCATION RA INDEXED BY Rx 

ItSA y D EPANCH TO LOCATION Y AND SAVE ADDPESS 

PS *I X S PPANCH AND SAVE ADDRESS INDIPECT 

BTSA S BPANCH TO SAVEtl AEDRESS 

BTSAG S GET REGISTERS 2 THROUGH 15 AND BPANCH TO SAVED ADDRESS 

BTSAGN N S GET REGISTEPS, LOAD RETURN CODE, AND BPANCH TO SAVED ADDPESS 

BTSAK N S LOAD RETUPN CODE AND BRANCH IO SAVED ADDPESS 

BX Px.Y D BPANCH ON INDEX NOT ZERO TO LOCATION Y 

CI ""'J D COMPAPE Rx TO 16-BITS OF IMMEDIATE DATA, I 

CIPM Rx.I.N.M D COMPARE 8 BITS OF Px ROTATED SY N WITH IMMEDIATE DATA AND MASK 

COFL N(PA) S COMPLEMENT WRITE THE OFF-LINE STORE AT LOCATION RA INDEXED BY N 

COFLT Rx(PA) S COMPLEMENT WRITE THE OFF-LINE STOPE AT LOCATION RA INDEXED BY "X 

COM Rx[.Py] s COMPLEMENT RxfRy] AND STORE IN Rx 

CONL N(PA) S COMPLEMENT WRITE THE ON-LINE STOPE AT LOCATION PA INDEXED BY N 

CCNT.X Px(PA) S COMPLEMENT WRITE THE ON-LINE STOPE AT LOCATION RA INDEXED BY Rx 

CD Px.Py s COMPAPE Ry TO Rx 

CRM Px.Pv.M D COMPAPE Py TO Rx UNDER 16 BIT IMMFDIATE MASK 

FXR Px.Py S EXCHANGE THE CONTENTS OF Rx WITH THE CONTENTS OF Ry 

FL* Px.Py S FIND LOW ZFRO IN Ox AND RECORD ITS POSITION IN Ry 

GA s GET PEGISTERS 2 THROUGH 15 FPOM WOPDS 2 THROUGH 15 OF HOLD-GET AREA 

GN Px.N S GFT Px FPOM WORD H OF HOLD-GET AREA 

HA S HOLD REGISTEPS 2 THROUGH 15 IN WORDS 2 THROUGH 15 OF HOLD-GET AREA 

HALT S HALT THE CENTRAL CONTROL 

HN Rx.N S HOLD Rx IN WORO N OF HOLD-GET APFA 

ICF Px.N S INSERT CF IN BIT N OF Rx 

IRM Px.Py. M D INSERT Py INTO Px UNDER IMMEDIATE MASK, M 

L Px.N(RA) S LOAD Px WITH THE CONTENTS OF MEMOPY AT LOCATION RA INDEXED BY N 

LA Px.N(RA) S LOAD Rx PROM MEMORY AT LOCATION RA INDEXED BY N AND UPDATE RA 

LAL Px.Y.RA D LOAD Px WITH THE CONTENTS OF MEMOPY AT LOCATION Y AND SET PA TO Y 

LAX Px.Py(RA) S LOAD Px FROM MEMORY AT LOCATION RA INDEXED BY Ry AND UPDATE PA 

LI Rx.I D LOAT Px WITH 16 BITS OF IMMEDIATE DATA. I 

LL Rx.Y D LOAD Rx WITH THE CONTENTS OF MEMOPY AT LOCATION Y 

LN Px.N S IOAO Rx WITH « BITS OF IMMEMEDIATE DATA, N 

LR Px.Py S LOAD Rx WITH THE CONTENTS OF Ry 

LRM Px.Py, M D LOAD Rx WITH THE CONTENTS OF Ry UNDER IMMEDIATE MASK, M 

LPS Px.P* S LOAD Rx WITH THF CONTENTS OF Rs 

LSR Ps.Rx S LOAD Rs WITH THE CONTENTS OF Rx 

LX Rx.Py(RA) s LOAD Px WITH THE CONTENTS OF MEMOPY AT LOCATION PA INDEXED BY Ry 

MI D MICPO INTERPRET 

MIS D SINGLE CYCLE MICRO INTERPRET 

MSTF N(PA) D MAINTENANCE STORE FUNCTION USING REGISTER AT LOCATION RA INDEXED BY N 

MSTFX Rx(PA) D MAINTENANCE STORE FUNCTION USING PEGISTER AT LOCATION RA INDEXED BY Px 

N* "*«I D AND 16 BITS OF IMMEDIATE DATA. I. TO Rx AND STORE IN Px 

FOP S NO OPERATION 

NR Px.Ry S AND Py TO Rx AND STORE IN Rx 

01 P *» T D INCLUSIVE OP 16 BITS OF IMMEDIATE DATA, I , TO Rx AND STOPE IN Rx 

OR Px.Py S INCLUSIVE OR Py TO Rx AND STORE IN Px 

PACK Rs S PACKS GENERAL REGISTERS 2 AND 3 INTO 20 BIT SPECIAL REGISTER Rs 

PIE S PROGRAM INTERRUPT END 

PL Px.Ry S 'ROTATE Px LEFT AN AMOUNT DETERMINED BY THE LOW BITS OF Ry 

PLN Px.N S ROTATE Rx LEFT BY N BIT POSITIONS 

PR Rx.Py S POTATE Rx RIGHT AN AMOUNT DETERMINED BY THE LOW » BITS OF Py 

RRN Fx.N S ROTATE Rx RIGHT BY N BIT POSITIONS 

SBN Px.B S SET BIT R IN Rx 

SPP Fx.Py S SET BIT IN Px DETERMINED BY THE LOW 4 BITS OF Ry 

SBS N(RA),B S SET BIT R IN MEMOPY WORD AT LOCATION DETERMINED BY ADDING N TO RA 

SCF S SET THE CONDITION-FLOP 

SI R*.I D SUPTRACT 16 BITS OF IMMEDIATE DATA, I, FROM Rx 

S I° S SENT I/O MESSAGE OVER CHANNEL AND SUBCHANNEL DEFINED IN R9 

E « p S SEND MAINTENANCE I/O MESSAGE OVER CHANNEL AND SUBCHANNEL DEFINED IN P9 

SN Px.N S SUBTRACT « BITS OF IMMEDIATE DATA, N, FPOM Rx 

SOP S SET OP COPE FIL BIT 

SP Px.Ry S SUBTRACT Ry FROM Px AND STORE THE RESULT IN Px 

ST Rx.N (PA) S STORE Rx IN MFMOPY AT LOCATION PA INDEXED BY N 

STA Px.N(PA) S STORE Px IN MEMORY AT LOCATION RA INDEXED BY N AND '1PDATE PA 

STAF N(RA) D STOPE ACCESS FUNCTION USING PEGISTFP AT LOCATION »A INDEXED BY N 

STAFX Px(PA) D STOPF ACCESS FUNCTION USING REGISTER AT LOCATION "A INDEXED BY Px 

STAI. Rx.Y, PA D STORE Rx IN MEMOPY AT LOCATION Y AND SET RA TO Y 

STAX Rx.Py (RA) S STOPE Px IN MEMORY AT LOCATION PA INDEXED BY Ry AND UPDATE PA 

STL Fx.Y D STORE PI IN MEMORY AT LOCATION Y 



17 
17 
17 
17 
12 
12 
13 
12 
13 
13 
1» 
12 
1» 
1« 



10 

10 

2 

32 

32 

31 

31 

19 

32 

19 

19 

20 

11 

16 

21 

22 

22 

22 

23 

23 

23 

23 

18 

27 

27 

18 

23 

18 

a 

« 

5 

6 

« 

5 
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3A CC INSTRUCTION SET INDEX 









INSTTUCTION 


LFNG' 


STM Px.N(FA) ,M 


D 


PTVM Fx.N(PA) 


S 


STX Px.Pv(PA) 


S 


TBN Px.P 


s 


TBP Px.Py 


s 


TBS N(PA) ,P 


s 


TCC1 


s 


TCH 


s 


TTO 


s 


TWO 


s 


TFPH Px 


s 


TPPL Px 


s 


TSPPH Ps 


s 


TSRPI Ps 


s 


Tl Px 


s 


UNPF Rs 


s 


XI Rx.I 


D 


XP Px,Py 


s 


TBN Px.B 


s 


TBR Px.Py 


s 


TBS N(PA),E 


s 


icf 


s 


tio 


s 


TOP 


s 


TR Rx 


s 



INSERT Rx UNDER MASK INTO MEMORY AT LOCATION RA INDEXED BY N 

INSERT Rx UNDER VARIABLE MASK INTO MEMORY AT LOCATION RA INDEXED BY N 

STOPE Px IN MEMORY AT LOCATION RA INDEXED BY By 

TEST BIT B IN Rx 

TEST BIT IN Rx DETERMINED BY LOW » BITS OF Ry 

TEST BIT B IN MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA 

TEST CENTRAL CONTROL 1 

TEST THE MAIN I/O CHANNEL DEFINED IN R9 FOR THE IDLE STATE 

TEST FOR I/O MESSAGE IN CHANNEL DEFINED IN R9 

TEST FOR MAINTENANCE I/O MESSAGE IN CHANNEL DEFINED IN R9 

TEST GENERAL REGISTER PARITY HIGH 

TEST GENERAL REGISTER PARITY LOW 

TEST SPECIAL REGISTER PARITY HIGH 

TEST SPECIAL REGISTER PARITY LOW 

TEST Rx FOP ALL ZEROS 

UNPACKS 20 BIT SPECIAL REGISTER Ps TO GENERAL REGISTERS 2 AND 3 

EXCLUSIVE OP 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STORE IN Rx 

EXCLUSIVE OR Ry TO Rx AND STORE IN Rx 

7EPO BIT B IN Rx 

ZERO BIT IN Rx DETERMINED BY THE LOW I) BITS OF Ry 

IEPO BIT B IN MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA 

ZERO THE CONDITION-FLOP 

IDLE THE MAIN I/O CHANNEL DEFINED IN R9 

ZERO OP CODE FIL BIT 

ZERO Px 



PAGE NUMBER 



6 
6 
5 
26 
26 
26 
26 
28 
27 
28 
25 
25 
25 
25 
22 
11 
20 
20 
20 
24 
2« 
2* 
28 
2* 
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DEFINITION OF ADDRESSABLE 16- BIT GENERAL PURPOSE REGISTERS 






1 


1 






REGISTER 








1 1 


l 






REGISTER 1 








1 2 


l 






REGISTER 2 








| 3 


l 






REGISTER 3 








I » 


l 






REGISTEP a 








5 


l 






REGISTER 5 








i 6 


1 






REGISTER 6 








7 


I 






REGISTER 7 








1 8 


l 






REGISTEP 8 








1 9 


1 






REGISTER 9 ALSO USED FOR INPUT/OUTPUT 








1 '" 


l 






REGISTER 10 ALSO OSBD FOR INPUT/OUTPUT 








1 »1 


l 






REGISTEP 11 ALSO USED FOR INPUT/OUTPUT 








12 


I 






REGISTER 12 ALSO USED FOR MEMORY ADDRESSING 








13 


I 






REGISTER 13 ALSO USED FOR MEMORY ADDRESSING 








m 


l 






REGISTEP 1» ALSO USED FOR MEMORY ADDRESSING 








1 15 


l 






REGISTEP 15 ALSO USED FOR MEMORY ADDRESSING 








1 " 1 

■ ■ 


16 | 15 | 


14 | 


13 I 12 | 


11 | 10 | 9 | 8 | 7 | 6 t 5 I » 

1 


3 


2 1 


1 o t 



IL Rx.Y 



LOAD Rx WITH THE CONTENTS OF MEMORY AT LOCATION Y 



I PH | PL I BA | 
I 



OP CODE 31 



I 



Rx 



I BITS(19-16) OF Y I 

1 



I PH I PL | 



BITS (15-0) OF Y 



I 



I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 | 9 

1. LOAD Rx WITH THE CONTENTS OF MEMORY AT LOCATION Y. 

2. MEMORY AT LOCATION Y IS UNCHANGED. 
APPROXIMATE EXECUTION TIME 3.75 MICROSECONDS 



I 8 | 



I 1 I I 
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!.AI. Px.Y.fA 



LCAt' Px WITH THF CONTENTS OF MEKORY AT LOCATION Y AND SET PA TO Y 



| PH 

I- 



Pt. I faA | 



(P CODES 32/11 



°x 



| BITS(19-16) OF Y 



I PH I PI 



BITS (15-0) OF Y 



| 17 | 1ft | 15 | 1« | 11 | 12 I 11 I 10 | 9 | 8| 7 | 6 

1. LOAD Px WITH THF CONTENTS OF MFMOPY AT LOCATION Y AND SET RA TO Y. 

2. Px SHOULD NOT BE EOUAL TO EITHEP MEMBER OP THE RA RE3ISTER PAIP. 

1. MEMOFY AT LOCATION Y IS UNCHANGED. 

NOTE: BIT B IE DETEPMNFD BY THE VAL'IE OF "A. IT IS FOR RA«12 AND 1 TOR RA»1«. 
BITSJ15-U) OF GENERAL PFGISTER 12/1» ARF NOT CHANGED BY THIS INSTRUCTION. 
SEE NOTE CONCERNING PA ON PAGE 32. 

APPROXIMATE EXECUTION TIME 1.90 MICROSECONrS 



S|«|3|2|1|0| 



L Rx,N(RA) 



LOAt' Rx WITH THE CONTENTS OF MEMORY AT LOCATION RA INDEXED BY N 



I PH I PL | BA | 



OP CODES »0/«1 



I 



Rx 



I 






N 



I 



| 17 | 16 | 15 | 1« | 13 I 12 | 11 I 10 | 9 I 8 | 7 | 6 | 5 I » I 3 I 2 | 1 I | 

1. LOAD Px WITH THE CONTENTS OF MEMORY AT LOCATION DETERMINED BY ADDING N TO RA. 

NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS FOR »A=12 AND 1 FOR RA-1«. 
.SEE NOTE CONCERNING PA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 2.55 MICROSECONDS 



LA Rx.N(RA) 



LOAD Rx FROM MEMORY AT LOCATION RA INDEXED BY N AND UPDATE RA 



I PH | PL I BA | 



OP CODES »2/»3 



Rx 



I 



N 



I 17 | 16 | 15 | U | 13 I 12 | 11 I 10 | 9 | 8 I 7 | 6 | 5 I » I 3 I 2 I 1 

1. LOAD Rx WITH THE CONTENTS OF MEMORY AT LOCATION DETERMINED BY ADDING N TO RA AND 0PDATE PA. 

2. Rx SHOULD NOT BE EOOAL TO EITHER MEMBER OP THF RA REGISTER PAIR. 

NOTE: BIT 8 IS DETERMINED BY THE VALUE OP RA. IT IS FOR RA«12 AND 1 FOP RA»1». 
BITS(15-») OF GENERAL PBGISTER 12/1« ARE NOT CHANGED BY THIS INSTRUCTION. 
SEE NOTE CONCERNING PA ON PAGE B2. 



APPROXIMATE EXECUTION TIME 2.55 MICROSECONDS 



D 



LX Rx.Ry(RA) 



LOAD Rx WITH THE CONTENTS OF MEMORY AT LOCATION RA INDEXED BY Ry 



I PH I PL I BA 



CP CODES »»/»5 



I 



| 17 | 16 | 15 | 1« I 13 I 12 | 11 I 10 | 9 | 8 I 7 | 6 | 5 I » 

1. LOAD Rx WITH THF CONTENTS OF MEMORY AT LOCATION DETERMINED BY ADDING Ry TO RA. 



NOTE: BIT 8 IS DETERMINED BY THE VALUE OP RA. 
SEE NOTE CONCERNING RA ON PAGE B2. 



IT IS FOR RA*12 AND 1 FOR RA«1«. 



Ry 



APPROXIMATE EXECUTION TIME 2.55 MICROSECONDS 



LAX Px.Py(PA) 



LOAD Px FROM MEMORY AT LOCATION PA INDEXED BY Ry AND UPDATE RA 



I PH | PL | EA | 



OP CODES »6/»7 



Rx 



Py 



I 



I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | » | 3 | 2 | 1 | | 

1. LOAD Px WITH THE CONTENTS OF MEMOPY AT LOCATION DETERMINED BY ADDING Ry TO RA AND OPDATE RA. 

2. Rx SHOULD NOT BE EQUAL TO EITHEP MEMBER OF THE RA REGISTER PAIR. 

NOTE; BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS FOR PA-12 AND 1 FOP RA»1». 
BITS(15-«) OF GENERAL REGISTER 12/19 ARF NOT CHANGED BY THIS INSTRUCTION. 
SEE NOTE CONCERNING RA CN PAGE B2. 

APPROXIMATE EXECUTION TIME 2.55 MICROSECONDS 



LI Rx.I 



LOAD Rx WITH 16 BITS OF IMMEDIATE DATA, I 



I PH | PL I BA | 
I 



OP CODE 07 



I PH 



FL I 



Rx 



I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | » | 3 | 2 | 1 | | 

1. LOAD Px WITH I. 

APPPOYIMATE EXECUTION TIME 2.40 MICROSECONDS 



LN Rx.N 



LOAD Rx WITH • BITS OF IMMEMEDIATE DATA. N 



I PH I PL I BA | 



OP CODE 06 



I 



Rx 



I 



I 



I 17 | 16 | 15 | I" | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | • | 3 | 2 | 1 | | 

1. ZERO BITS(15-«) OF Px. 

2. LOAD Rx BITS (3-0) WITH N. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 
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PFTCISTEP TO "1EMOPY OPFRATIONS 



STL Px.Y 



STOPE PI IN MFMOPY AT LOCATION Y 



I PH I PL I BA | 

| 



OP CODE 39 



I 



Px 



I PH 1 PL | 



BITS (15-0) OF Y 



I 17 | 16 | 15 | 1» 1 13 | 12 | 11| 10 | 9 | 8 

1. STORE Rx IN MEMORY AT LOCATION Y. 

2. Px IS UNCHANGED. 

APPROXIMATE EXECUTION TIME 3.75 MICROSECONDS 



I BITS (19- 16) OF Y 



• I * i • r i i a j i i t i 



■0 




BTAI. Rx.Y.PA 



STOPE Rx IN MFMOPY AT LOCATION Y AND SET RA TO Y 



I PH I PL | BA | 

I 



OP CODES 3A/3B 



I 



Rx 



I PH | PL I 



BITS (15-0) OF Y 



I BITS(19-16) OF Y 



I 8 | 



I 17 | 16 | 15 | 1« | 13 | 12 | 11| 10 | 9 

1. STO»E Px IN MEMORY AT LOCATION Y AND SET RA TO Y. 

2. Rx SHOULD NOT BE EQUAL TO EITHER MEMBER OF THE RA REGISTER PAIR. 

3. Rx IS UNCHANGED. 

NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS FOR PA-12 AND 1 FOR RA»1». 
BTTS(15-«) OF GENERAL REGISTER 12/1» ARE NOT CHANGED BY THIS INSTRUCTION. 
SEE NOTE CONCERNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME ».05 MICROSECONDS 



ST Rx,N(RA) 



STOPF Px IN MEMORY AT LOCATION RA INDEXED BY N 



I 2 | 1 









• 




I PH | PL | BA | 



OP CODES *8/«9 



I 



Rx 



I 



I 17 | 16 I 15 | ft/ I 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | t | 

1. STORE Rx AT LOCATION DETERMINED BY ADDING N TO RA. 

2. Rx IS UNCHANGED. 

NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA«12 AND 1 FOR RA«1«. 
SEE NOTE CONCERNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS 
STA Rx,N(RA) STOPE Rx IN MEMORY AT LOCATION RA INDEXED BY N AND UPDATE RA 



I 2 I 1 I 



I PH | PL I BA | 



CP CODES «A/*B 



I 



Rx 



6 I 



I 17 | 16 | 15 | 1* | 13 | 12 | 11| 10 | 9 | 8| 7 | 

1. STORE Rx AT LOCATION DETERMINED BY ADDING N TO RA AND UPDATE RA. 

2. Rx SHOULD NOT BE EOUAL TO EITHER MEMBER OF THE RA REGISTER PAIR. 

3. Rx IS UNCHANGED. 

NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA-12 AND 1 FOR RA*1». 
BITS(15-«) OF GENERAL REGISTER 12/1» ARE NOT CHANGED BY THIS INSTRUCTION. 
SEE NOTE CONCERNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS 



I 3 I 



I 



-\ 



^ 
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ISSUE 1 



PK-1C901-01-C* 






) 



STX Rx,Ry(RA) 



STOPF Rx IN MEMORY AT LOCATION RA INDEXED BY Ry 



I PH | PI. | «A I 



OP CODES »C/«D 



i 



Rx 



Ry 



• "I M | 15 | « | 13 | 12 | 11 | 10 | 9 | 8| 7 | 6 | 5 | » 

1. STORE Px AT LOCATION DETERMINED BY ADDING Ry TO RA. 

2. Rx IS UNCHANGED. 






NOTE: BIT 8 IS DETERMINED BY THE VALUE OP RA. IT IS FOR PA«12 AND 1 TOR RA»10. 
SEE NOTF CONCEPNING PA ON PAGE B2. 

APPROXIMATE EXECUTIOK TIME 2.70 MICROSECONDS 



I 1 I 



STAX Rx.Ry<PA) 



STORE Rx IN MEMORY AT LOCATION RA INDEXED BY Ry AND UPDATE RA 



I PH | PL | BA ( 



OP CODES »E/*F 



I 



Rx 



I 



Ry 



I 17 I 16 | 15 



1* I 13 | 12 | 11 | 10 | 



I 



|B|7|t|5|4|3|2|1|0| 

1. STORE Px AT LOCATION DETERMINED BY ADDING Ry TO RA. 

2. Rx SHOULD NOT BE EOUAL TO EITHER MEMBER OF THE RA REGISTER PAIR. 

3. Rx IS UNCHANGED. 

NOTE: BIT 8 IS DETEPMINED BY THE VALUE OF RA. IT IS TOR RA»12 AND 1 FOR RA*1«. 
BITS(15-«) OF GENERAL REGISTER 12/1» ARF NOT CHANGED BY THIS INSTRUCTION. 
SEF NOTE CONCERNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS 



STAF N(PA) 



STOPE ACCESS FUNCTION USING PEGISTER AT LOCATION RA INDEXED BY N 



I PH | PL | BA | 
I- 



OP CODE 7C 



0/1 



I PH I PL |BEC0 | CW0 |BDSR1|BDSR0|ISO1 IISO0 |UPD1 |UPD0 | IDL1 |IDL0 | RW1 | RW0 |MM21 IMM20 |MM11 |MM10 | 
I 17 | 16 | 15 | 1» | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | » | 3 | 2 I 1 | | 

1. COMPtlTE THE EFFECTIVE ADDRESS FOR THIS INSTRUCTION BY ADDING N TO PA. 

2. SAVE THE CONTENTS OF THE MAIN MEMORY STATUS REGISTER. 

3. LOAD THE MAIN MEMORY STATUS REGISTER FROM THE SECOND WORD OF THIS INSTRUCTION. 
TH» ISOLATE BITS APE LEFT AS THEY MERE ON ENTRY. 

». PERFORM THE INDICATED READ/WRITE OPERATION <1SING REGISTER AS DESTINATION/SOURCE FOR THE DATA. 

5. PARITY IS CORRECTED ON THE DATA RECEIVED FROM THE STORE BEFORE IT IS PLACED IN REGISTFP 0. 

6. ZERO THE CF. 

7. IF A STORE ERROR C OCCURS: 

A. THE CF IS SET EQUAL TO ONE. 

B. THE ER IS CLEARED. 

8. RESTORE THE PREVIOUSLY SAVED CONTENTS OF THE MAIN MEMORY STATUS REGISTER. 

9. THIS INSTPOCTION KEEPS AN INTERNAL TIMER TO PREVENT THE CC FROM HANGING. 
IF THE INSTRUCTION TIMFS OUT.REGISTER IS SET TO ALL ONES. 

NOTE: THIS INSTRUCTION SHOULD NOT BE CODED DIRECTLY. IT HILL BE SUPPLIED BY SYSTEM MACROS. 
REFER TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7»292. 

NOTE: BIT * IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA-12 AND 1 FOP *A«1«. 
SEE NOTE CONCEPNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 9.»5 MICROSECONDS. 
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■ ■ 



. 



» 



STAFX Rx(PA) 



STOPE ACCESS FUNCTION USING "EGISTER AT LOCATION PA INDEXED 3Y Poc 



PH I PT. | BA | 



OP CODE 7C 



I 



2/3 



I 



Px | 

1 PH | PT, |BEC0 | CWO |BDSR1|PDSP0|ISO1 IISOO |UPD1 I UPDO | IDLt | IDLO | RW1 | PWO |MM21 |MM20 |MM11 |MM10 | 



I 17 ) 16 | 15 | 1« | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 I | 3 | 2 I 1 I 

1. COMPOTE THE EFFECTIVE ADDRESS FOR THIS INSTRUCTION BY ADDING Rx TO RA. 

2. SAVE THF CONTENTS OF THE MAIN MEMORY STATUS REGISTER. 

%. LOAD THF MAIN MEMOPY STATUS REGISTER FROM THE SECOND WORD OF THIS INSTRUCTION. 
THE ISOLATE BITS APE LEFT AS THEY WE»E ON ENTRY. 

«. PEPFORM TPE INDICATED PEAD/WPITE OPERATION USING REGISTER AS DESTINATION/SOURCE FOR THE DATA. 

5. PARITY IS COPPECTED ON THE DATA RECEIVED FROM THE STORE BEFORE IT IS PLACED IN REGISTEP 0. 

6. ZERO THE CF. 

7. IF A STOPE ERROP C OCCURS: 

A. THE CF IS SET EOUAL TO ONE. 

B. THE ER IS CLEARED. 

8. RESTORF THE PREVIOUSLY SAVED CONTENTS OF THE MAIN MEMORY STATUS REGISTER. 

9. THIS INSTRUCTION KEEPS AN INTERNAL TIMER TO PREVENT THE CC FROM HANGING. 
IF THE INSTRUCTION TIMES OUT.PEGISTER IS SET TO ALL ONES. 

NOTE: THIS INSTRUCTION SHOULD HOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY SYSTEM MACROS. 

REFER TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7«292. 
NOTE: BIT « IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA-12 AND 1 FOR RA»1». 

SEE NOTE CONCERNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 9.30 MICROSECONDS. 



I 



• 



STM Rx,N(RA),M 



INSFRT Px UNDER MASK INTO MEMORY AT LOCATION PA INDEXED BY N 



|. PR I PT. | BA | 
| 



OP CODES 0»/05 



Rx 



I PH I PL | 



MASK 



I 17 | 16 | IS | 1* | 13 I 12 | 11 | 10 | 9 | 8| 

1. ADD N TO PA TO DETFRMINE LOCATION OF WORD WY. 

2. LOAD GENERAL REGISTER WITH THE CONTENTS OF WORD WY. 

3. (WY • -MASK) | (Rx • MASK) •«> WY 



NOTE: BIT 8 IS DETERMINED BY THE VALUE OF RA. 
SEE NOTE CONCERNING PA ON PAGE B2. 

APPROXIMATE EXECUTION TIMF 5.H0 MICROSECONDS 



IT IS FOR RA»12 AND 1 FOR RA»1». 



I 2 I 1 I 






-\ 



STVMRx.N(PA) 



INSFRT Rx UNDEP VARIABLE MASK INTO MEMORY AT LOCATION RA INDEXED BY N 



I PH I PL 



BA | 



CP CODES 66/67 



I 



Rx 



I 



I 17 | 16 I IS | 14 | 13 | 12 | 11 | 10 I 9 | 8 | 7 | 6 | S I • I 3 

1. OBTAIN MASK FROM THE CONTENTS OF REGISTER 0. 

2. ADD N TC PA TO DETERMINE LOCATION OF WORD WY. 

3. LOAO GENERAL REGISTER WITH THE CONTENTS OF WORD WY. 

». (WY • -MASK) I (Rx • MASK) ■«> WY 

NOTE: PIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA-12 AND 1 FOR RA»1». 
SEE NOTE CONCERNING PA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 5.55 MICROSECONDS 



I 2 | 1 I 



~\ 
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PFCISTEP HCLD/GET OPERATIONS 



LAYOUT OP 16 WORD HOLD-GET AREA 



1 


PI 


I PI | OP | 


WORDS 


AND 1 ARE RESERVED FOR 


RETURN ADDRESS 


I BITS (19-16) 


OF RA 1 


1- 

1 


PH 


1 PI 1 








BITS (15-0) 


3F 


RETURN ADDRESS 






1- 

1 


PR 


1 PI. 1 


WORD 


2 


RESERVED 


TOR 


REGISTER 


2 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1- 

1 


PH 


1 PT. 1 


WOPD 


3 


RESERVED 


FOP 


REGISTER 


3 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 

1 

1 
1 


PH 


1 PI- 1 


WORD 


a 


RESERVED 


FOR 


REGISTER 


» 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




PH 


1 PL I 


WOPD 


5 


RESERVED 


FOR 


REGISTER 


5 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 


PH 


! PL 1 


WORD 


6 


RESERVED 


FOR 


REGISTER 


6 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 

1 


PH 


1 PL 1 


WORD 


7 


RESERVED 


FOR 


REGISTER 


7 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 

1 


PH 


1 PL 1 


WOPD 


8 


RESERVED 


FOP 


REGISTER 


8 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 

1 


PH 


1 PL I 


WOPD 


9 


RESERVED 


FOP 


REGISTER 


9 


WHEN 


HELD 


3Y 


HOLD ALL 


INSTRUCTION 




1 

1 


PH 


1 PL I 


WOPD 


10 


RESERVED 


FOP 


PEGISTER 


10 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 

1 
1 

! 


PH 


1 PI. 1 


WOPD 


11 


RESERVED 


FOR 


REGISTER 


11 


■HEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




PH 


1 PL 1 


WOPD 


12 


RESERVED 


FOR 


PEGISTER 


12 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 
1 


PH 


1 PI 1 


WOPD 


13 


RESERVED 


FOP 


REGISTER 


13 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 

1 


PH 


1 PL 1 


WORD 


1« 


RESERVED 


FOR 


REGISTER 


14 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 




1 


PH 


1 PL 1 


WORD 


15 


RESEPVED 


FOP 


REGISTER 


15 


WHEN 


HELD 


BY 


HOLD ALL 


INSTRUCTION 





I 17 I 16 | 15 

NOTE: WOPDS AND 



I 1« I 13 I 12 | 11 | 10 ) 9 I 8 | 7 

1 APE HELD BY BSA INSTRUCTIONS AND INTERRUPTS. 



I 3 | 



I I I 



HOLD RFGISTEPS 2 THROUGH 15 IN WORDS 2 THROUGH 15 OF HOLD-GET AREA 



I PH I PL I BA | 



OP CODE 73 



I 



I 17 | 16 | 15 I 1« I 13 J 12 | 11 | 10 I 9 | 8. | 7 | 6 | 5 

1. STORE EACH PEGISTER IN ITS ASSOCIATED WORD OF THE HOLD-GET ARFA. 

2. REGISTERS STORED ARE UNCHANGED. 

NOTE: WORDS AND 1 OF THE HOLD-GET APEA ARE RESERVED FOP RETURN ADDRESS. 
APPROXIMATE EXECUTION TIME 28.55 WCPOSECONDS 



I 3 | 
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!•« Px,N 



HOLr Px IN W.PD f! OF HOLD-GFT APEA 



I PH 1 PT. | E)A | 



OP C0*1E 75 



I 



Px 



I 



I 



| 17 | 16 | 15 | 1« | 13 | 12 | 11 I 10 | 9 | 8 | 7 | 6 | S | » | 3 I 2 | 1 I I 

1. STOPE Px IN WOPD N OF HOLD-GET APFA. 

2. Px IS UNCHANGED. 

APPROXIMATE EXECUTION TIME 2.70 MTCPOSECONDS 



GA 



GET PEGISTEPS 2 THPOUGH 15 ITOM WORDS 2 THROUGH IS OF HOLD-GET AREA 



I PH I PT | BA | 



OP CODE 73 



I 



I 



I 17 | 16 I 15 | 1« | 13 | 12 | 11 I 10 | 9 | 8 | 7 | 6 | 5 | » | 3 | 2 I 1 I | 
1. LOAD EACH REGISTER FPOM THE ASSOCIATED WORD OF THE HOLD-GET AREA. 

NOTE: WORDS AND 1 OF THE HOLD-GET APEA ARE RESERVED FOR RETURN ADDRESS. 

APPROXIMATE EXECtJTION TIME 26.55 MICROSECONDS 



• 



GN Px.N 



GET Px FROM WORD N OF HOLD-GET AREA 



I PH I PL | BA | 



OP CODE 7« 



I 17 | 16 | 15 I 1« | 13 | 12 t 11 I 10 I 

1. LOAD Rx FROM WORD N OF HOLD-GET AREA. 

2. WORD N IS UNCHANGED. 

APPROXIMATE EXECUTION TIME 2.55 MICROSECONDS 



9 t 8 | 7 I 6 I 5 | a 



2 I 1 I | 



• 






• 



"\ 
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■N PEGISTER TO REGISTER OPERATIONS 



y 



) 



LR Rx.Ry LOAD Rx WITH THE CONTENTS or Ry 



I PH I PL | BA | OP CODE OC 



*x I Ry 



I 17 I 16 | 15 | M | 13 | 12 | 11 | 10 | 9 | 8| 7 | 6 | 5 | • | 3 | 2 | 1 , 

1. LOAD Rx WITH THE CONTENTS OP Ry. 

2. Ry IS UNCHARGED. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



LRN Rx,Ry,M LOAD Rx WITH THE CONTENTS OP Ry UNDER IMMEDIATE MASK. M 



I PH I PL I BA | OP CODE ID I Rx | Ry 

I W I » t MASK ~\ 

I 17 | 16 | 15 | W | 13 | 12 | 11 | 10 | 9 | 8 ( 7 | 6 | 5 | « I 3 | 2 | 1 | ( 

1. Ry • MASK »»> Rx 

2. Ry IS UNCHANGED. 

APPROXIMATE EXECUTION TIME 2.»0 MICROSECONDS 



INN Rx,Ry,M INSERT Ry INTO Rx UNDER IMMEDIATE MASK, M 



« — — ■ — — . , 

I PH I PL | BA | OP CODE 1C I Rx | Ry | 

j" » «■ I MASK ~ \ 



I 17 | 16 | 15 | 1» | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 j « I 3 | 2 | 1 | | 

1. (Ry • MASK) | (Rx • V1ASK) -»> Rx. 

2. Ry IS UNCHANGED. 

APPROXIMATE EXECUTION TIME 2,«0 MICROSECONDS 

■ 
EXR Rx.Ry EXCHANGE THE CONTENTS OP Rx WITH THE CONTENTS OP Ry 



j PH | PL | BA | OP CODE 0E I Rx | Ry 



1 17| 16 | 15 | 1* | 13 | 12 | 11 | 10|9|8|7|6|5|«|3|2|1 
1. EXCHANGE THE CONTENTS OP Rx WITH THE CONTENTS OP Ry. 
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



tR Rx «RO Rx 



I 



I PH | PL I BA | OP CODE 06 



Px 



I 17 | 16 | 15 | U | 13 | 12 | 11 | 10 1 9 | 8 | 7 | 6 , 5 I . | 3 | 2 I 1 | | 
1. EBFO REGISTER Rx. THE CF IS UNCHANGED. 

APPROXIMATE EXECUTIOP TIME 1.20 MICROSECONDS 
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SPECIAL REGISTER OPEPATIONS 



THE FOLLOWING TABLE DEFINES THOSE REGISTERS WHICH ARE ACCESSED WITH THE SPECIAL REGISTER INSTRUCTIONS 



Rs 

1 
2 

3 

« 
5 
6 
7 
8 
9 
10 
11 

12 
13 
1* 
15 



TO FIELD FUNCTION 

GB «-> MCHTP 22 BIT PATH 

GB »«> SAP 22 BIT PATH 



GB »»> PA 

GB »«> MCHB 
UNASSIGNED 
GB »«> AK 
GB «»> AI 
GB -•> DK 
GB ■ ■> CI 
GB -»> DB 
GB -«> ER 



22 BIT PATH 
22 BIT PATH 

22 BIT PATH 
22 BIT PATH 
18 BIT PATH 
18 BIT PATH 
22 BIT PATH 
22 BIT PATH 



GB -»> DB 22 BIT PATH 
IF DISPLAY BIT IN SS IS 1 

GB •-> IM 18 BIT PATH 

GB «»> SS_S A 1 SETS SS 

GB -«> MS 18 BIT PATH 

GB »■> SS_R A 1 RESETS SS 



FROM PIELD FUNCTION 

TI -•> GB 18 BIT PATH PL»0,PB«0 

SAR «»> GB 22 BIT PATH 

PA •-> GB 22 BIT PATH 

MCHB ««> GB 22 BIT PATH 

MMSP ■»> GB 20 BIT PATH PL-0,PH»1 

AK ««> GB 22 BIT PATH 

AI »«> GB 22 BIT PATH 

DK »»> GB 18 BIT PATH 

DI «»> GB 18 BIT PATH 

DB ■»> GB 22 BIT PATH 

ER •«> GB 22 BIT PATH 

UNASSIGNED 

IM »■> GB 18 BIT PATH 

IS «■> GB 18 BIT PATH 

MS »«> GB 18 BIT PATH 

SS ■«> GB 22 BIT PATH PL»-CC,PH«CC 






NOTF: THE 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7«292 SHOULD BE CAREFULLY STUDIED BEFORE 
USING ANY OF THE SPECIAL INSTRUCTIONS. 



• 



LPS Rx.Ps 



LOAD Rx WITH THE CONTENTS OF Rs 



I PH ( PL I BA | 



OP CODE 22 



Rx 



i 17 | 16 | 15 | 1« | 13 ( 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | » t 3 | 2 
1. LOAD Rx WITH THE CONTENTS OF R« 

WHEWE Rx IS ONE OF THE GENERAL PUPPOSE PEGISTFRS 

AND P« IS ONE OF THE 16 BIT SPECIAL REGISTEPS 

APPROTIMATE EXECUTION TIME 1.20 MICROSECONDS 



I 1 I I 



LSR Ps.Rx 



LOAD RB WITH THE CONTENTS OF Rx 



I PH I PL | BA | 



OP CODE OF 



I 



R« 



I 



Rx 



I 



-\ 



I 17 » 16 | 15 | M| 13 | 12 | 11| 10 | 9 | 8 | 7 , 6 | 5 | « | 3 | 2 | 1 , \ 
1. LOAD RB WITH THE CONTENTS OF Px 

WHERE Rx IS ONE OF THE GENERAL PUPPOSE REGISTPRS 

AND R» IS ONE OF THE 16 BIT SPECIAL "EGISTERS 

APPROXIMATE EXECUTION TIME 1.20 MICPOSECONDS 
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*s 



) 



IACK "s 



PACKS GENEFAL REGISTERS 2 AND 3 INTO 20 BIT SPECIAL REGISTER Rs 



I PH I PL I BA ( 



OP CODE 1» 



| 17 | 16 | 15 |- IS I 13 I 12 | 11 | 10 | 9 

1. GENFPAL REGISTER 2 BITS(3-0)=O Rs 3ITS(19-16) 

2. GENERAL REGISTER 3 EITS(15-0) ==> Rs BITS(15-0) 
APPROXIMATE EXECUTION TIME 1-20 MICROSECONDS 



I 8 | 



"N 



tinpk p» 



UNPACKS 20 BIT SFECIAL REGISTER Rs TO GENERAL REGISTERS 2 AND 3 



| PH I Pt t BA | 



OP CODE 15 



I 



I 



PS 



I 



I 17 I 16 ( 15 I 1« I 13 I 12 I 11 I 10 I 9 I 8 I 7 I 6 I 5 I » I 3 I 2 I 1 I I 

1. PS (19-16) «> GENEFAI REGISTER 2 BITS (3-0) 

2. Rs(15-0) »»> GENERAL REGISTER 3 BITS(15-0) 

3. GENERAL RFGISTEP 2 BITS(15-») APE SET TO 7ERO BY THIS INSISOCTION. 

NOTE: IT IS NOT NECESSAPV TO SUFPPESS THE GATING BUS PARITY CHECK WHEN USING THIS INSTPUCTION 
ON A SPECIAL PFGISTEP THAT MAY NOT HAVE CORRECT PARITY. 

APPROXIMATE EXFCUTION TIME 1.20 MICOSECONDS 



• , 
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BRANCH OPEPATIONS 



P. Y 



EPANCK TO LOCATION Y 



t PH I PT | BA I 



CP CODES 56/S7 



I 



OFFSFT 



I 



I 



I 



I 



I 



I 



I 



1 17 | 16 I 15 | HI I 13 | 12 I 11 I 10 | 9 I 8 | 7 | 6 | 5 
1. BRANCH TO LOCATION Y WHICH IS DETERMINED BY ADDING OFFSET TO THE PA. 

NOTE: BIT 8 IS DETERMINED BY THE SUN OP THE OFFSET. IT IS FOP POSITIVE OFFSET AND 1 FOP NEGATIVE OFFSET. 

APPROXIMATE EXECUTION TIME 1.80 MICPOSECONOS 



BP N(PA) 



BRANCH TO LOCATION PA INDEXED BY N 



I PH I PL I BA I 



OP COOE 55 



0/1 



I 17 t 16 



15 | 1» 1 13 | 12 I 111 10 | 



I e i 



i « i 



1. 8PANCH TO LOCATION Y WHICH IS DETERMINED BY ADDING N TO PA. 

2. THIS INSTPOCTTON IS ONLY CAPABLE OF FORWARD BRANCHES. 

NOTE: BIT • IS DETERMINED BY THF VALUE OF PA. IT IS FOP. PA«12 AND 1 FOR PA=1». 
SEE NOTE CONCERNING PA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS 



I 1 I 



'Z/ 



■ BL Y 



BPANCH LONG TO LOCATION Y 



1 PH I PL » BA I 

I ' 



OP CODE 3E 



•I 



BITS<15-0) OF Y 



| BITS<19-16) OF Y I 

, 1 

I 



| PH | PL I 

] TTi i6~| is i i« i i7~i 12 i i» i io i 9 i 8~~i 7 i ~ 5 i » i 3 i 2 1 t 1 1 

1. BRANCH TO LOCATION Y. 

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS 



BC Y 



BRANCH ON CONDITION TO LOCATION Y 



[ PH I PL I BA I 



•CP CODES 58/59 



OFFSET 



! 17 | 16 I 15 | 1« I 13 I 12 | 11 I 10 | 9 | 8 I 7 | 6 | 5 | ». | 3 | 2 I 1 I | 

1. IF THE CF IS EQUAL TO: 

A. 7ERO. DO NOT BRANCH AND EXECUTE THE NEXT SEQUENTIAL INSTRUCTION. 

8. ONE, BPANCH TO LOCATION Y WHICH IS DETERMINED BY ADDING OFFSET TO THE PA. 

NOTE: BIT 8 IS DETERMINED BY THE SI3N OF THE OFFSET. IT IP FOR POSITIVE OFFSET AND 1 FOP NEGATIVE OFFSET. 
APPROXIMATE EXECUTION TIME 1.95 MICROSECONDS FOR CF«1 AND 1.50 MICROSECONDS FOR CF-0 
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ISSUE 1 

-■ 

■ 
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BNC y 



BPANCH ON NOT CONDITION TO LOCATION Y 



) 



) 



t PH I PL I BA \ 



cp cores 5a/* 3 



OFFSET 



I 17 I 16 | 15 | 1» | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 I » I 3 | 2 1 1 I | 

1. IF THE CF IS EOUAL TO: 

A. *E«0, BPANCH TO LOCATION Y WHICH IS OETEPMINED BY ADDING OFFSET TO THE PA. 

B. ONE, DO NOT BRANCH AND EXECUTE THE NEXT SEQUENTIAL INSTRUCTION. 

NOTF: BIT 8 IS DETERMINED BY TOE SI~N OF THE OFFSET. IT IS FOR POSITIVE OFFSET AND 1 FOP NEGATIVE OFFSET. 
APPROXIMATE EXECUTION TIMF 1.50 MICROSECONDS FOR CF« 1 AND 1.95 MICROSECONDS FOR CF-0 



BCL Y 



BPANCH LONG CN CONDITION TO LOCATION Y 



I PH I PI I BA | 

| 

t PH | PT | 



OP CODE 50 



| BITS(19-16) OF Y I 

1 



BITS (15-0) OF Y 



| 17 | 16 | 15 | 1» | 13 | 12 | 11 | 10 | 9 I 



I 7 



6|5|»|3|2|1|0| 



1. IF THF CF IS EQUAL TO: 

A. 1EPO, DO NOT BPANCH AND EXECUTE NEXT SEQUENTIAL INSTRUCTION. 

B. ONF, EFANCH TO LOCATION Y. _ 

APPROXIMATE EXECUTION TIME 2.70 MICROSECONDS FOR CF* 1 AND 1.80 MICROSECONDS FOR CF*0 



ENCL y 



BPANCH LONG ON NOT CONDITION TO LOCATION Y 



I PH I PL I BA I 



OP CODE 51 



I 



I PH I Pt. I 



BITS (15-0) OF Y 



| BITS(19-16) OF Y | 

: 1 

I 



I 17 I 16 1 



15 t 1« I 13 | 12 I 11 I 10 | 9 | 8 J 7 | 6 I 5 | • I 3 | 2 | 1 I | 



1. IF THE CF IS EQUAL TO: 

A. TEPO. BRANCH TC «OCATION Y. 

B. ONE, DO NOT BRANCH AND EXECUTE THE NEXT SEQUENTIAL INSTRUCTION. 

APPROXIMATE EXECUTION TIME 1.80 MICROSECONDS FOR CF»1 AND 2.70 MICROSECONDS FOP CF»0 



BX Bx,» 



BPANCH ON INDEX NOT ZERO TO LOCATION Y 



I PH I PL I BA I 



OP CODE 3C 



I PITS (19-16) OF Y 



I PH I PL I 



BITS (15-0) OF Y 



| 171161 1S|1*| 131 12J11|10|9|8|7|6|S|»|3|2|1|0| 

1. IF THE CONTENTS OF Rx IS NOT EQUAL TO ZERO, DECREMENT Rx BY 1 AND BRANCH TO LOCATION Y. 

2. IF THE COCTENTS OF Rx IS EQ»1AL TO TFRO, EXECUTE THE NEXT SEQUENTIAL INSTRUCTION. 
APPROXIMATE EXECUTION TIME 2.55 MTCOSECONDS FOP Rx»0 AND 2.70 MICPOSECONDS FOR Px-«0 



COMMAND MANUAL (COMMON EYSTFVS) 



ISSUE 1 



Pir-ir<)0l-01-ri3 






. 






SPY. Px(PA) 



EFA^H TO LOCATION °A INDEXED BY Rx 



I PH I PI. I £A | 



OP CODE 55 



i 



2/3 



I 



i 17 | 1ft | 15 | HI t 13 i 12 | 11 | 10 | 9 | 8 I 7 I 6 | 5 | « | 

1. BRANCH TO LOCATION Y, WHICH IS DETERMINED 3Y ADDING THE CONTENTS Of Rx TO PA. 

2. TH'IS INSTRUCTION IS ONLY CAPABLE OF FORWARD INDEXING. 



NOTE: BIT « IS DETEPMIOTT BY THE VALUE OF RA. 
SEE NOTE CONCERNING PA ON PAGE B2. 

APPROXIMATE FXFCUTIOK TIME 2.55 MICROSECONDS 



IT IS FOR FA«12 AND 1 FOP RA«1». 



BPAX "X 



EPAtXTH TO LOCATION PA INDEXED BY Rx 



! PH | PI I EA | 



OP CODE 5C 



| 17 | 16 | 15 | 1»| 13 | 12 | 11 | 10 | 9 | 



I 7 | 6 I 5 | 



I 3 I 2 I 



I I 



1. BRANCH TO LOCATION Y, WHICH IS DETERMINED BY ADDING THE CONTENTS OF Rx TO PA*1 (PROGRAM ADDRESS REGISTER 
+ 1.) 

2. THIS INSTRUCTION IS ONLY CAPABLE OF FORWARD INDEXING. 

APPROXIMATE EXECUTION TIME 1.65 MICROSECONDS 



• 



BSD Y 



EPANCH TO LOCATION Y AND SAVE ADDRESS 



| PH | PL I BA | 



OP CODE 3F 



i BITS (19-16) OF Y 



I PH I PL I 



BITS (15-0) OF Y 



I 17 | 16 | 15 | It | 13 | 12 ( 1t | 10 | 9 | 8 I 7 | 



I 5 | 



|3(2| 



1. DFCREMENT THE HOLD-CFT COUNTER BY 16 AND STORE THE RETURN ADDRESS IN WORDS AND 1 OF THE HOLD-GET AREA. 
BITS »-15 OF HOLD-GET AREA WORD ARE ZEROED. 

2. TRANSFEP TO LOCATION Y. 

NOTE: THIS INSTRUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO. 
REFER TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-74292. 

APPPOXIMATF EXECUTION TIME 6.15 MICROSECONDS 



BSAI X 



BRANCH AND SAVE ADDRESS INDIRECT 



I PH 1 PL I BA I 



OP CODE 76 



I 



I I 



I 17 | 14 | 15 | It | 13 | 12 | 111 10 | 9 | 8 I 7 | 6 I 5 | t f 3 I 2 I 

1. DECREMENT THE HOLD-GET COUNTEP BY 16 AND STORE THE RETURN ADDRESS IN WORDS AND 1 OF THE HOLD-GET AREA. 
BITS »-15 OF HOLD-GET AREA WOPO ARF ZEROED. 

2. BRANCH TO LOCATION X»2. 

NOTE: THIS INSTRUCTION SHOULD NOT BE CODED DIPECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO. 
RFFTP TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7H292. 

APPROXIMATE EXECUTION TIME 5.70 MICf.CSECONDS 



~A 



COMMAND MANUAL (COMMON SYSTEMS) 



ISSUE 1 



PK-1C901-01-C1t 



I-.TSA BPAfCH TC SAVED ADOPESS 



> 



| PH I Pt 1 BA I OP CODE 5D 



| 17 | 16 ( 11 I 1« I 13 | 12 | 11 1 1" I 9 I 8 I 7 | 6 | S | » | 3 I 2 

1. SET THE CF EOUAL TC: 

A. ONE, IF REGISTEP P IS MFC. 

B. *ERO, IF RFGISTEP IS NONZERO. 

2. SET THE CP CODE Fit W EQUAL TO BIT 15 IN WORD OF THE HOLD-GET AREA. 

1. BRANCH TO THE PETOPN ADDRESS WHICH IS STORED IN WORDS AND 1 OF THE HOLD-GET AREA. 
». ADD 16 TO THE HOLD-GET COONTEP. 

NOTE: THIS INSTRUCTION SHOULD NOT BE COOED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO. 
REFER TO 3ACC COMMON SYSTEM PROGPAMMEPs GUIDE X-7H292. 

APPROXIMATE EXECUTION TIME *.95 MICROSECONDS 



BTSAN N LOAD RETURN CODE AND BRANCH TO SAVED ADDRESS 



I PH | PL I BA | OP CODE SD 



I 17 | 16 | 1? | 1» I 13 | 12 | 11 I 10 | 9 | 8 1 7 I 6 | 5 | 9 | 3 I 2 

1. LOAD THE RETURN COrE N INTO BITS (3-0) OF REGISTER 0. 

BITS (15-») OF REGISTER ARE SET TO ZERO BY THIS INSTRUCTION. 

2. SET THE CF EOUAL TO: 

A. ONE, IF REGISTEP IS ZERO. 

B. 7EPO, IF PEGISTEP IS NONZERO. 

3. SET THE OP CODE FIL BIT EQUAL TO BIT 1 5 IN WORD OF THE HOLD-GET AREA. 

«. BRANCH TO THE PETUPN ADDPESS WHICH IS STORED IN WORDS AND 1 OF THE HOLD-GET AREA. 
5. ADD 16 TO THE HOLD-GET COUNTEP. 

NOTE: THIS INSTRUCTION SHOULD NOT BE CODED DIRECTLY, IT HILL BE SUPPLIED BY A SYSTEM MACRO. 
PFFER TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7H292. 

APPPCXIMATE EXECUTION TIME 5.10 MICROSECONDS 



BTSAG GET PEGISTERS 2 THROUGH 15 AND BRANCH TO SAVED ADDRESS 



I PH | PT. | BA I OP CODE 5D I 1 



| 17 | 16 | 15 I 1» I 13 | 12 | 11 I 10 ) 9 | 8 I 7 | 6 I 5 | « I 3 | 2 I 1 I 

1. LOAD REGISTERS 2 THPODGH 15 FRCM WORDS 2 THROUGH 15 OF THE HOLD-GET AREA. 

2. SET THE CF E0UAL TC: 

A. ONE, IF PEGISTEP IS ZERO. 

B. 1EFO, IF PEGISTEP IS NONZERO. 

3. SET THE OP CODE FIL BIT EQUAL TO BIT 15 IN WORD OF THE HOLD-GET AREA. 

». BRANCH TO THE PETUPN ADDPESS WHICH IS STORED IN WORDS AND 1 OF THE HOLD-GET AREA. 
5. ADC 16 TO THE HOLD-GET COUNTEP. 

NOTE: THIS INSTRUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A SYSTEM MACRO. 
REFER TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X- 7*292. 

APPROXIMATE EXECUTION TIME 31.20 MICROSECONDS 



COMMAND MANUAL (COMMOr SYSTEMS) ISSUE 1 PK- 1C901-01-C1 5 






PTSAGN N 



GET PEGISTERS, LOAD RETURN CODE, AND BRANCH TO SAVED ATORESS 



I ?H I PL I BA 



OP CODE 5D 



i 17 | 16 | 15 | 1« | 13 f 12 | 11 I 10 I 9 | 8 I 7 ! 6 |' S I « I 3 I 2 

1. LOAD REGISTERS 2 THROUGH 15 FROM WORDS 2 THROUGH 15 OF THE HOLD-GET AREA. 

2. LOAD THE RETURN CODE N INTO BITS (3-0) OF REGISTER 0. 

BITS (15-») OF REGISTER APE SET TO tEPO BY THIS INSTRUCTION. 

3. SET THE CF EQUAL TO: 

A. ONE, IF REGISTER IS T.ERO. 

B. TEPO, IF REGISTER IS NONZERO. 

a. SET THE CP CODE FIL FIT EQUAL TO BIT 15 IN WORD OF THE HOLD-GET AREA. 

5. BPANCH TO THE RETUPN ADDRESS WHICH IS STORED IN WORDS AND 1 OF THE HOLD-GET AREA. 

6. ADD 16 TO THE HOLD-GET COUNTER. 

BOTE: THIS INSTPUCTICN SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY A .SYSTEM MACRO. 
REFER TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7«292. 

APPROXIMATE EXECUTION TIME 31.35 MICROSECONDS 



• 



PTE 



PROGRAM INTERRUPT END 



I Pfl 1 PL 



BA 



OP CODE 5D 



I 



I 



I 



I 17 | 16 | 15 | 1« I 13 | 12 I 11 ! 10 | 9 I 8 | 7 | 6 | 5 I » I 3 | 2 I 1 I | 

1. 2ERO THE BLOCK INTERRUPT (BIB) BIT IN THE SYSTEM STATUS REGISTER WHICH WILL ENABLE INTERRUPTS. 

2. RESTORE THE OP CODE FILL BIT WHICH WAS SAVED IN BIT 15 OF WORD OF THE HOLD-GET AREA. 

3. BRANCH TO THE RETUPN ADDRESS WHICH IS STORED IN WORDS AND 1 OF THE HOLD-GET AREA. 
1. ADD 16 TO THE HOLD-GET COUNTER. 

APPROXIMATE EXECUTION TIME «.20 MICROSECONDS 



J. 



. ■ 



X 



• 






1 






COMMAND MANUAL (COMMON SYSTEMS) 



ISSUE 1 



PK-1C901-01-C16 



APITHVFTIC CPFFATIONS 



AP "x.i'y RCr Py TO Px AND STOPE THE PFSULT IN Rx 



I PH I PL I BA | OP CODE 03 I Px | Pv 



^ t 17 | 16 | 1S | IB | 13 | 12 I 11 | 10 | 9 | 8 | 7 | 6 | ■! | tt | 3 | 2 I 1 | 

1. ADD ""HE CCNTENTE OF Fv TO THE CONTENTS OF Rx AND PLACE THE PESULT IN Px. 

2. SET THE CF EOUAL TC: 

A. ONE, WHEN THIS INSTRUCTION CAUSFS A CARRY BEYOND B(15). 

P. »ERO, WHEN THERE IS NO CAPPY BEYOND B(1S). 

3. Py IS UNCHANGED. 

APPPOXIMATE EXECUTION TIME 1.20 MICROSECONDS 



AI Rx.I ADD 16 BITS OF IMMEDIATE DATA, I. TO Rx 



I PH | Pt | BA | OP CODE 07 | 

| . 

I PH | PL I I 

I 17 | 16 | 15 | 1» | 13 I 12 | 11 | 10 | 9 | 8 | 

1. ADr I TO THE CONTENTS OF Rx ANO STORE THE RESULTS IN Rx. 

2. SET THE CF EOUAI TO: 

A. ONE, WHEN THIS INSTRUCTION CAUSES A CARRY BEYOND B(15). 

B. T*O f WHFN THERF IS NO CAPPY BEYOND B(1S). 

APPROXIMATE FXFCUTIOF TIME 2.U0 MICROSECONDS 



AN Px.N ADD it BITS OF IMMEDIATE DATA, N, TO Rx 

i ' — — ' ■ 

I PH I PT. I PA | OP CODE 09 | 

I 17 | 16 | 15 | 1U | 13 I 12 | 11 | 10 | 9 | 8 | 

1 . ADD p TO THE CONTENTS OF Px A»T> STORE THE RESULTS IN Rx. 

2. SET THE CF EOUAI. TC: 

A. ONE, WHEN THIS INSTRUCTION CAUSES A CARRY BEYOND B(15). 

B. *EPO, WHEN THERE IS NO CAPRY BEYOND B(15). 

APPROXIMATE EXECUTION TIME 1.20 MICPOSECONDS 



A1S Y ArD 1 TO THE CONTENTS OF MEMORY AT LOCATION Y 

• ■ — ■ 1 

I PH | PI. | "BA | OP COT>E 3E I 2 | BITS (19- 16) OF v | 

I , 

I °H I PL I BITS (15-0) OF Y I 

l , , 

I 17 I 16 | 15 | M| 13 | 12 | 11 | 1" I 9 | 8 | 7 ( 6 | 5 | » ( 3 | 2 | 1 | | 

1. ADD 1 TO THF CONTENTS OF MEMORY AT LOCATION Y. 

?. 5FT THF CF EOUAL TC: 

A. 0»'E, WFT.N THIS INFTRI'CTIOt' CAUSES A CARRY PEYOND B(15). 
P. »EPO, KHFN THEPF IS ro CAPPY BEYOND P(1S). 

'. PLACE THF SUM IN MFMOPY AT ICCATION Y. 

APPROXIMATE EXECUTION TIME 6.»0 MICROSECONDS 



COMMAND MANUAL (COMMOF FYSTFMS) ISSUE 1 P»- 1C901-01 -C17 









n px.N 



SUBTRACT » BITS OF IMMEDIATE DATA, N, FPOM Px 



I PH ) PI. | PA | 



OP CODS 08 



Rx 



I 2s COMPLEMENT OF N .| 



I 17 | 16 | 1S | 10 | 13 | 12 t 11 | 10 | 9 | B| 7 J 6 | 5 | « I 3 I 2 | 1 | | 

1. SUPTPACT r FPOK THE CONTENTS OF Fx AND STORE THE PESULT IN Rx. 

THE .SUBTRACTION IF ACCOMPLISHED PY ADDING THE 2s COMPLEMENT OF N TO Px. 
IF N IS FOUAL TO 0, 16 WILL EF SUPTR=iCTED FROM Rx. 



2. SFT THF CF EOUAL TO: 

A. ONF,WHFt: Rx>N IF N#0. 

B. TERO.WHFN Px<N. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 









" 



SP Rx.Rv 



SUBTPACT Py FPOM Px AND STOPE THE RESULT IN Px 



I PH I PI. I BA I 



OP CODE 0A 



I 



Px 



I 



Py 



I 17 | 16 | 15 | 1« | 13 I 12 | 11 I 10 | 9 | 8 | 7 | 6 | 5 1 « | 

1. SUBTPACT THE CONTENTS OF Py FROM THE CONTENTS OF Rx AND STOPE THE RESULT IN Rx. 

2. SET THE CF EOUAL TO: 

A. ONE, WHEN Rx>Ry. 

B. 7FPO, WHEN Rx<Ry. 



I 2 



3. Py IS UlCCHANGED. 

APPROXIMATE EXECUTION TIME 1.35 MICROSECONDS 






SI Px.I 



SUBTRACT 16 BITS OR IMMEDIATE DATA. I, FROM Rx 



^ 



I »» 1 PL I PA I 



OP CODE 07 



Rx 



I PH | PI. | 
i 



2s COMPLEMENT OF I 



| 17 | 16 | 15 | 1a | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | » I 3 | 2 I 1 I | 

1. SUBTRACT I FROM THE CONTENTS OF Px AND STORE THE RESULT IN Px. 

THE SUBTRACTION IS ACCOMPLISHED BY ADDING THE 2s COMPLEMENT OF I TO Rx. 

2. SET THE CF EOUAL TO: 

A. ONE.WHFN Pxil IF 1*0. 

B. ZERO, WHEN Px<I. 



APPROXIMATE EXECUTION T.IME 2.»0 MICROSECONDS 












COMMAND MAM'AL (COMMON SYSTFMS) 



ISSUE 1 



PK-1C901-01-C18 



LOGIC OPFPATIONS 



COY D x(,By] COMPT.EMFNT Rx(Ry}AND Sf>RF IN Rx 



I PH | PL I BA | OP COPE IB I °x | RxfPy] I 

' — ■ , l 

I 17 1 16 | 11 | 1» | 13 | 12 | 11 | 1" I 9 | 8 | 7 | 6 | S | » | 3 | 2 | 1 | | 

1. IF Fv IS. t:OT SPECIFIFD, COMPLEMFNT Rx AND STOPE IN Rx. 

2. IF »v IS FPECIFIFD, COMPLEMENT Py AND STO»K IN Px. 

3. IF Pr IP EQl'AL TO: 

A. 7EPO, SET THF CF. 

B. NON7EPO, CLEAR THE CF. 

AI.OOOXIMATF EXECUTION TIME 1.20 MICROSECONDS 



"I Rx.I AND 16 HITS OF IMMEDIATE DATA, I. TO Rx AND STORE IN Rx 

« ' ■ » 

I P« I PL 1 PA | OP CODE 07 | Px I 2 I 

|- 1 

I PH I PL | I | 

»■ — ■ . ■ 

I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 | 9 | 8 I 7 | 6 | 5 | « | 3 | 2 | 1 | I 

1. AND 16 BITS OF IMMEDIATE DATA, I , TO Px AND STORE IN Rx. 

2. IF Rx IS FQUAL TO: 

A. TEPO, SET THE CF. 

B. NONZERO, CLEAR THE CF. 

APPROXIMATE EXECUTION TIME 2.10 MICROSECONDS 

NP Px.Py AND Ry TO Px AND STOPS IN Rx 

I PH I PL I BA | OP CODE 18 | Rx I Ry I 

< ; r— 1 1 

I 17 | 16 I 15 | lit | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | » I 3 | 2 I 1 I | 

1. AND Py TO Px AND STOPE THE PESULT IN Px. 






2. Ry IS UNCHANGED. 

3. IF Px IS FOTAL TO: 

A. 2ERO, SET THE CF. 

B. NONZERO, CLEAR THE CF. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



OI Px,I INCLUSIVE OR 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STOPE IN Rx 

I PH ' I PL I BA | OP CODE 07 | Rx | 3 | 

I , 1 , 

I PH I PL | I | 

1 ■ I 

I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | K | 3 | 2 | 1 I | 

1. INCLUSIVE OP 16 BITS OF IMMEDIATE DATA, I, TO Rx AND STOPE IN Rx. 

2. IF «x IS FQUAL TO: 

A. ?.EPO, SET THF CF. 

B. NON7EPO, CLEAR THE CF. 

APPROXIMATE EXECUTION TIME 2.U0 MICROSECONDS 



COMMAND MANUAL (COMMON SYSTEMS) ISSUE 1 PF- 1C901-01-C1 9 






r.u t»x,'<y 



IWIKStV* <"p py 10 Px AND STORE IN Px 



I PH ) PT. I PA I 



OP cons 19 



I 



Px 



"y 



I 17 I 16 I • 1* | 1« | 11 I 12 I 11 I 10 I 9 I 8 I 7 I 6 | 5 I » 

1. INCT.UfilVF. OP *V TO Px AMD FTfiPF THE TS'n/f IN Px. 

2. Py ft tlNCHANOFP. 

1. IF "x TS FQI1AT 10: 
A. ?F»n, FET THt CF. 
E. t'ONTKPO. CLEAR THE CF. 

APPPOXIMA-'E EXECUTION TIME 1.20 MICPOSECOVPS / 



I 3 | 2 I 1 I I 



y 



»I »x,T 



EXCLUSIVE OP 16 BITS OF IMMEDIATE DATA, I, TO Px AND STOPE IN "x 



1 PH 


PT 1 bk | 






OP COPE 07 








1 




Px 






1 











t PH 


PT 1 














I 




















1 17 


16 | 15 | 


1» | 


11 1 


12 1 11 1 


10 1 


9 


8 


1 


7 


« 1 


5 


» 


1 3 


2 


1 


1 


o I 



1. EXCLUSIVE OP 16 BITS OF IMMEDIATF DATA, I, TO Rx AND STOPF IN Rx. 

2. IF Px IS I-OUAL TO: 

A. ?EPC, SET THE CF. 

B. NCNJEPO, CLEAR THE CF. 

APPROXIMATE EXECUTIOK TIME 2.H0 MICROSECONDS 



D, 



XP Px.Rv 



EXC1USIVE OP Py TO »x AND STORE IN Bx 



I PH I PT. I BA | 



OP CODE 1A 



Rx 



"y 



I 17 ( 16 I 15 I 1» 1 13 I 12 I 111 10 ( 9 

1. EXCLUSIVE OP Py TO Px AND STOPE THE RESULT IN Rx. 

2. Py IS UNCHANGED. 

3. IF Rx IS FQUAL TO: 

A. SERO, SET THE CF. 

B. NONZEPO, CLEAR THE CF. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



I 8 I 



D, 



CR Rx.Ry 



COMPARE »y TO Px 



t PH I PT I BA I 



OP COPE 20 



Px 



Ry 



I 17 I 16 I 15 I U I 13 I 12 I 11 | 
1. COMPARE Px TO Py BIT FOP BIT. 



10 



i a i 



2. SET THE CF TC: 

A. ONE, IF ALL OF THF BITS MATCH. 

B. TFRO, IF ONE OR MORE OF THE PIT POSITIONS MIE'.iATCH. 

3. Rx AND Ry- APE NOT CHANGED BY THIS INSTRUCTION. 
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



COMMAND MANUAL (COMMON SYSTEMS) 



ISSUE 1 



PK-1C901-01-C20 



C „ M X ,FV,M 



COMFAPF =y TC Px UNDEP 16 FIT IMMEDIATE MASK 



I PH I PL I EA t 

| 



OP CODE IF 



I PH I PL I 



MASK 



I 17 | 16 | 15 | Itt I 13 I 12 | 11 | 10 | 9 I 8 | 7 | 6 

1. COMPAPE Px TO Pv BIT FOP BIT FOP EVERY BIT IN THE MASK THAT IS ONE. 

2. SET THE CF TC: 

A. ONE. IF ALL CF THE BITS COMPARED MATCH. 

P. *EPO, IF ONF OP MCPE OF THE COMPARED BIT POSITIONS MISMATCH. 

>. Px AND Py APE NOT CHANGED BY THIS INSTRUCTION. 

A^PPOXIMATF EXECUTION TIME 2. «0 MICROSECONDS 



I 3 I 



CI Px.I 



COMPAPF Px TO 16-BITS OF IMMEDIATE DATA, I 



I PW I PT, | EA I 
I 



op core 07 



ox 



I PH | PI. | 



| 17 | 16 | 15 | la | 13 | 12 | 11| in I 9 | 8 1 

1. COMPAPE Px TO I BIT FO" BIT. 

2. SFT THE CF TC: 

A. ONE. IF ALL OF THE BITS MATCH. 

B. , 'F»0. IF ONE OP MOPE OF THE BIT POSITIONS MISMATCH. 

3. Px IS NO- CHANGED PY THIS I NSTPUC7ION . 
APPROXIMATE EXECUTION TIME 2.90 MICPOSECONDS 






I 3 I 



I 1 I 



CIRM Rx.I.N.M 



COMPAPF 8 BITS OF Rx ROTATED BY N WITH IMMEDIATE DATA AND MASK 



| PH | PT | BA | 
| 



OP CODE 1F 



| PH | PT. t 



I 



| 17 | 16 | 15 | m | 13 | 12 | 11 | 10 | 9 | 8 I 7 | 6 | 5 | » I 3 I 2 | 1 I « I 

1. COMPAPE Fx TO I BIT FOR BIT FOP FVEPY BIT IN THE MASK THAT IS ONE. 

2. THE EITS IN Px THAT APE COMPARED APE THE LOW A PITS AFTEF THF CONTENTS ->F Px HAVE BEEN ROTATED PIGHT pv N. 

3. SET THE CI TO: 

A. ONE. IF ALL OF THF PITS COMPARED MATCH. 

E. 'EPO, IF ONE OP MOPE OF THE COMPAPEC BIT POSITIONS MISMATCH. 

U. Px IS NOT CHANGED PY "HIS INSTF'JCTION. 

APPPOXIMATE EXECUTION TIMF 2. BO MICPOSECONDS 



DT p..O 



x.Ry 



ROTATE Px LFFT AH AMOUNT DETERMINED BY THE LOW » BITS OF Py 



| PH | PT | BA | 



OP <r>DE 12 



I 



Px 



I 



Pv 



I 17 I 16 I 15 I 1» | 13 | 12 I 1 1 | 10 I 9 | 8 I 7 | 6 | ' I u I 3 | 2 I 1 I 

1. "HP AMCUNT CF THE FOTA^ION, S, IS OETf.PMriEr PY THE LOW » ''ITS OF 3 y. 

2. ROTATE »x LEFT BY N PIT K1F11UVE. 
>. =v I? UNCHANGED. 



APPROXIMATE EXFCUTIOK TIVF 2.7^ MICOSECOTirS 
COMM»*ir MANUAL (CCMMCT i'YPTFVF) 



ISSUE 1 



f.K-ir«)01-ni.C21 



r'..v. i'x,?i 



ROTATE Px VFPr £Y »J BIT POSITION? 



I PH | PI | PA ( 



op oors 11 



•>x 



16-N 



I 17 | 1* | 15 | IK | 13 | 12 I 11| 10 i 
1. POTATE "x LEFT PY K PIT POSITIONS. 

APPROXIMATE IXECUTION TIMF 1.20 MICROSECONDS 



I 8 | 



m 



P" Px.^y 



POTATE Px PlfSHT AN AMOUNT DETERMINED BY THE LOW U °,ITS 07 Py 



I PH | PI | fcA I 



OP CODE 13 



I 



Px 



Py 



| 17 | 16 | 15 | 1» | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 

1. ThF AMOUNT OF THE POTATION, P, IS DETEPMINEO °,Y THE LOW « BITS OP Py. 
?. POIWI* Px HOHT BY N PIT POSITION.". 
3. Py IS UNOANGFD. 

APP»OXIMA"E EXECUTION TIME 1.50 MICROSECONDS 



0< 



RPV Px.N 



FOTATF Px FIGHT BY N BIT POSITIONS 



I PH | PI. | BA I 



OP COPE 11 



Px 



| 17 ( 16 | 15 | 1» | 13 | 12 | 11 | 10 | 

1. POTATE Px PIGHT BY N BI" POSITIONS. 

AP°»OXIMA1£ EXECUTION TIMF 1.20 MICROSECONDS 



I 8 | 



31 



T7 9x 



TEST Px FTP ALL 7EROS 



I PH I PI I PA I 



OP CODE 18 



Px 



| 17 | 16 | 15 | 1» I 13 | 12 I 11 I 10 | 9 I 8| 

I. IF "x IS FOUAl TO: 

A. 7FPO. SET THE CF. 

B. NON7.FRO, 7EPO THE CF. 

APPROXIMATE EXECUTION TIMF 1.20 MICPOSECONDS 



I 6 I 



I 3 I 2 I 



I | 



FL7 Px.Fv 



FIND LOW 7F"0 IN Px AND RECORD ITS POSITION IN By 



I PH I PL I PA I 



OP CODE 21 



I 



Bx 



Py 



I 3 | 2 t 



I | 



| 17 | 16 | 15 I 1« t 13 I 12 I 111 10 | 9 | 8| 7 | 5 | 5 | » 

1. LOOK THPOt'GH Px FOP THE FIPST 7.EPO F"OM THE LOW END. 

2. !«■ A 7FPC IS FOUND: 

A. IT:: LOCATION IS TFANSLATFD TO A 0-BIT BINARY NUKbER WHICH IS PLACED INTO Py. 

P. P-ITK11*-*) OF Pv APE SFT TO »EPO. 

C. "MIF CF IF SFT TC 1. 

p. THF TFFO IN Px IS SFT TO 1. 

3. IF A 7VKC IS NOT FCUNP. 
A. THF CF IS SFT TC C. 
P. ~y IS UNCHANGED. 

NOT": Px SHOULD NOT FOUAL Py 

APPROXIMATE EXFCUTION "^IMF 1.95 MICROSECONDS IF A 7EPO IS FOUND AND 1.2 MICPOSECONDS IF A ZERO IS NOT FOUND 



COMMAND MANUAl (COMMON SYSTFMS) 



ISSUE 1 



PF-1C901-01-C22 



STNGLF BIT OPERATIONS 



SCF SET THE COKDITION-FLOP 



I PH | PI. I BA I OP COPE 20 | | | 

i i 

| 17 | 16 » 15 | 1» I U I 12 | 11 | 10 | 9 I 8 | 7 | 6 | 5 | « | 3 I 2 I 1 I | 

1. SET THE CONIiITION-FLOP. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



KOP SET OP CODE FIL BIT 



I PH I PL I BA I OP CODE OD I 0.1 1 I 

L__ — ' 

I 17 | 16 | 15 | 1» I 13 | 12 | 11 I 10 | 9 | 8 | 7 | 6 | 5 | <l | 3 | 2 | 1 I 0| 

1. set op core fil bit. 

APPROXIMATE EXECUTION TIME 1.20 MICPOSECONDS 



SBN Px.B SFT BIT B IN Px 



1 PH | Pt I BA I OP CODE 2C -| Rx | B | 

i ; — ■ ! — "~~ ' 

| 17 | 16 | 15 | 1a | 13 | 12 | 11 | 10 | 9 | 8 I 7 | 6 | 5 | « | 3 I 2 | 1 | | 

1. SET BIT £ IN Px. 

2. ALL OTHER BITS OF Px APE UNCHANGED. 
APPPOXIMATrtEXECOTIOK TIMF 1.20 MICPOSECONDS 



~?P Px.Rv SET BIT IN Px DETERMINED BY THE LOW 4 BITS OF Py 



I TH I PL I BA | OP CODE 2D | Rx I Ry ] 

i ■ — — ' 

| 17 | 16 | 15 | 1« I 13 | 12 I 11 I 10 | 9 | 8| 7 \ f. | 5 I « 1 3 | 2 I 1 1 I | 

1. THE BIT POSITION' B IS DETEPMINED PY THE LOW « BITS OF Py. 

2. SET ETT B IN Px. 

J. All OTHEP BITS OP Px APF UNCHANGEE. 

APPROXIMATE EXECUTIOJ? TIME 1.20 MICROSECONDS 



SPS N( D A).B ■ SET BIT B IP MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO PA 



I PH I PL 1 BA I • CP COOTS 62/61 I 1 I N 

« — — . 1 — — — ■ — ' 

| 17 | 16 | 15 | 1U- I 13 | 12 1 11 I 10 | 9 | 8 | 7 | 6 | 5 | » | 1 | 2 I 1 I I 

1. THIS INSTRUCTION OPERATES ON WOPD WY AT LOCATION DETERMINED BY ADDING N TO PA. 

2. SET PIT B IN WORD VY. 

- 
1, ALL OTHEP BITF OF WY APE UNCHANGED. 

WVTI: BIT 8 IS DETEFMNFr BY THF VAL'IE OF RA, IT IS FOR PA*12 AND 1 FOP PMia. 
, SEE NOTE CONCEPNING FA CV PAGE B2. 

APFRCXIMATE FTECUT ION TIME ». 35 MTCOSECONCS 



COMMAND MANUAL (COMMCV FYSTFMS) ISSUE 1 PF- 1C901-"1-C2 3 



7FPC THE CONDITION- *• LOP 



I PH | PT. | HA | 



OP CODE 09 



I r» i if. i is i m | ii | 12 i ii| m | 

1. 7.FPO ■'HE CONDITION-FIOP. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



I 8 I 



I 1 I 



y 



▼HN Px.B 



7.ERC BIT B IN Px 



I PH | PL | BA | 



OP CODE 2« 



I 



Rx 



I 



B 



I 



I 17 | 16 | 15 | U | 11 | 12 | 1 1 | 10 | 9 | 8 | 7 | 6 | 5 | » | 3 | 2 | 1 | | 

1. ZFRO BIT B IN Px. 

2. ALt OTHEP BITS OF Px APT UNCHANGED. 
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



y 



7BR Rx.Py 



7ERO BIT IN Px DETERMINED BY THE LOW » BITS OF Ry 



I PH I PL | BA | 



OP CODE 25 



I 



Rx 



I 17 | 16 | 15 | 1» | 13 | 12 | 11 | 10 | 9 | 8 | 

1. THE BIT POSITION B IS DETERMINED BY THE LOW » BITS OF Ry. 

2. ZERO PIT P IN Rx. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



Ry 



O. 



7BP N(RA).P 



7ERC BIT B IN MFMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA 



I PH I PL | BA | 



CP CODES 6»/65 



I 



B 



I 



N 



APPROXIMATE EXECUTION TIME «. 35 MICROSECONDS 



I 



I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 I 9 | 8 | 7 | 6 | 5 | a | 3 | 2 | 1 I | 

1. THIS INSTRUCTION OPERATES ON WORD WY AT LOCATION DETERMINED BY ADDING N TO RA. 

2. ZERO BIT B IN WORD WY. 

3. All OTHEP BITS OF WY ARE UNCHANGED. 

NflTE; BIT 8 IS DETERMINED BY THF VALUE OF RA. IT IS FOR RA-12 AND 1 FOP PA*1». 
SFF NOTE CONCERNING PA ON PAGE B2. 



TOP 



7FRO OP COPE FIL BIT 



I PH | PT. I BA | 



OP CODE 0D 



| 17 | 16 | 15 | 1* | 13 | 12 | 11 | 10 | 
1. 7.ERO OP CODE FIL BIT. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



I 8 



COMMAND MANUAL (COMMON SYSTEMS) 



ISSUE 1 
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ICF »»,N 



INSFPT CF IN BIT N OF Px 



"\ 



I PH I PL I PA I 



OP CODE 3 



Sx 



I 17 | 16 | 15 | IB | 13 | 12 I 11 | 10 | 

1- IF THE CF IS EQUAt TO: 

A. 7E"0, 7EFO BIT N OF Px. 

B. ONE, SFT BIT N CF Px. 

2. ALt OTHFP BITS OF Px APF UNCHANGED. 

APPROXIMATE EXECUTION TIME 1.20 MICPOSECONOS 



I 8 | 



I 2 I 1 I I 



TPPt Px 



TEST GENERAL PEGISTEP PARITY LOW 






I PH | PT. 



BA | 



OP CODE 5E 



I 



I 17 1 16 | 15 | M | 13 | 12 | 11 



10 | 



I 8 | 



I 



I 



« 15 ( t | 3 | 
1. SET THE CF EOUAL TO PL OF Sx. PL IS THE PAPTTY BIT FOR DATA BITS (7-0) . 
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



Px 



2 I 1 I P I 






TPPH "X 



TEST GFNEPAL PEGISTEP PARITY HIGH 



I PH | PL | EA | 



OP CODE 5E 



I 



I 



Rx 



I 17 | 16 | 15 | M | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | » I 3 | 2 | 1 | 
1. SET THE CF EOUAL TO PH OF Rx. PH IS THE PARITY BIT FOR DATA BITS(15p8) . 
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



TSRPL Ps 



TEST SPECIAL REGISTER PARITY LOW 



I PH I PL I BA | 



OP CODE 5F 



I 



I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 
I. SET THE CF EQUAL TO PL OF Rs. PL IS THE PARITY BIT FOR DATA BITS (7-0). 



Rs 



I 3 | 



NOTE: IT IS NOT NECESSARY TO SUPPRESS THE GATING BUS PARITY CHECK WHEN USING THIS INSTRUCTION 
ON A SPECIAL PEGISTER THAT MAY NOT HAVE CORRECT PARITY. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



I 1 I 



TSRPH Rs 



TEST SPECIAL REGISTER PARITY HIGH 



I PH I PL | BA | 



OP CODE 5F 



I 



PS 



l':« A 1« I 15 I 1» I 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | « | 3 | 2 I 

1. SFT THE CF EQUAL TO PH OF Rs. PH IS THE PAPITY BIT FOR DATA BITS(19-8J . 

NOT?: IT IS NOT NECESSARY TO SUPPRESS THE GATING BUS PARITY CHECK WHEN USING THIS INSTRUCTION 
ON A SPECIAL PEGISTEP THAT MAY NOT HAVE CORRECT PARITY. 
- 
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 
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■ 
■ 



. . . ■ 



■ . . ■ 






I 

I 



TBN f-X.P 



7FST BIT B IF PX 



1 PH | PI. | BA | 



OP CODE 28 



Rx 



B 



I 17 | 16 | 15 | 1» | 13 | 12 | 11 | 

1. SET THF CF FOUAL TO BIT B OF Px. 

APPPOXIMATE EXECUTION TIME 1.20 MICROSECONDS 



10 I 9 | 8 | 7 



6 I 5 | » | 3 I 2 



I 1 



I 












TBR Px.Pv 



TEST BIT IN Px DETERMINED BY LOW » BITS OF Py 



I PH | Pt | BA | 



OP CODE 29 



I 



Rx 



Ry 



| 17 | 16 | 15 | 1« | 13 | 12 | 111 10 | 9| 8 | 

1. THF FIT POSITION B IS DETERMINED BY THE LOW « BITS OF Ry. 

2. SET THF CF FOUAL TO BIT B OF Px. 
APPROXIMATE EXECUTION TIMS 1.20 MICROSECONDS 



7 I 6 I 5 | • | 3 • I 2 | «, . | 8 1 












TBS N («>A) , B 



TEST BIT B IN MEMORY WORD AT LOCATION DETERMINED BY ADDING N TO RA 



I PH I PT. I BA I 



CP CODES 52/53 



I 



B 



I 



I 17 | 16 1 15 | 1« | 13 | 12 | 11 | 10 | 9 I 8 I 7 | 6 | 5 | » 

1. THIS INSTRUCTION OPEPATES ON WOPD WY AT LOCATION DETERMINED BY ADDING N TO RA.. 

2. SET THE CF EQUAL TO BIT B IN WORD WY. 

NOTE: PIT 8 IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA-12 AND 1 FOR RA«1». 
SEE NOTE CONCEFNING RA ON PAGE B2. 

APPROriMATE EXECUTION TIME 3.30 MICROSECONDS 



I 3 I 2 I 1 I | 



• 










• 



• 






TCC1 



TEST CEWTPAL CONTROL 1 



| PR | PL I BA I 



OP CODE 5F 



| 17 J 16 | IS | 1» | 13 | 12 I 11 I 10 | 9 | 8 1 7 

1. SET THE CF EOUAL TO: 

A. 7EPO, IF THIS INSTRUCTION IS EXECUTED IN CC 0. 

B. ONE, IF THIS INSTRUCTION IE FXECUTED IN CC 1. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



S | • I 3 I 2 I 1 ,1 • I 






• 









* 
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I NPUT /OUTPUT OrFPATICNS 



SENt I/O MESSAGE OVEP CHANNEL AND SUBCHANNEL DEFINED IN R9 



I PS I PL I BA | 



OP CODE 27 



I 



I 17 | 16 | IS | 1B | 13 | 12 I 11 | 10 | 9 | 8 | 7 | 6 I 5 | « | 3 | 2 | 1 | 

1. IDLE THE MAIN I/O CHANNEL DEFINED IN BITS<15-10) OF REGISTER 9. 

2. LOAD THE I/O STATUS REGISTER WITH THE SUBCHANNEL SELECT FIELD DEFINED IN BITS(9-«) OF REGISTER 9 AND 
JAM THE TPANSMIT NCPMAL CONTROL STATE. 

3. LOAC THE I/O DATA REGISTER FROM REGISTER 10. 

». LOAD REGISTER 11 FROM THE I/O DATA REGISTER AND PERFORM A MATCH TEST. 
5. INITIATE MESSAGE TRANSMISSION. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 






SMIC 



SENT MAINTENANCE I/O MESSAGE OVER CHANNEL AND SUBCHANNEL DEFINED IN R9 



I PH I PL I BA I 



OP CODE 27 



I 



I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 1 9 | 8 | 7 | 6 ) 5 | » | 3 I 2 ( 1 I 

. ■ 

1. IDLE THE MAIN I/O CHANNEL DEFINED IN BITS {IS- 10) OF REGISTER 9. 

2. LOAD THE I/O STATUS PEGISTER WITH THE SUBCHANNEL SELECT FIELD DEFINED IN BITS(9-«) OF REGISTER 9 AND 
JAM THE TRANSMIT MAINTENANCE CONTROL STATE. 

3. LOAD THE I/O DATA REGISTER FROM REGISTER 10. 

». LOAD REGISTER 11 FROM THE I/O DATA REGISTER AND PERFORM A MATCH TEST. 
5. INITIATE MESSAGE TRANSMISSION. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 






TIO 



TEST FOR I/O MESSAGE IN CHANNEL DEFINED IN P9 



I PH I PL I BA I 



OP CODE 27 



I 17 | 16 | 15 | 1» | 13 | 12 | 11 | 10 | 



1 8 | 



I 



I 



I 



I 



1. IF A MESSAGE IS PRESENT IN THE MAIN I/O CHANNEL DEFINED IN BITS(15-10) OF REGISTER 9: 

A. THE CF IS SET TO 1. 

B. »EGISTER 11 IS LOADED WITH THE MESSAGE AND CHECXED FOR PARITY. 

C. THE MAIN CHANNEL IS PUT IN THE IDLE STATE. 

2. IF A MESSAGE IS NOT PRESENT IN THE MAIN I/O CHANNEL DEFINED IN BITS(15-10) OF REGISTER 9: 

A. THE CF IS SET TO 0. 

B. REGISTER 11 IS UNCHANGED. 

3. REGISTEP 10 IS NOT CHANGED BY THIS INSTRUCTION. 
APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 






COMMAND MAW'AL (COMMON SYSTEMS) 



ISSUE 1 



PK-1C901-01-C27 
























1 






TEP1 FOP MAINTENANCE I/O MESSAGE IN CHANNET DEFINED IN R9 



| PH | M. | PA I OP CODE 27 

l ___———— — — — — — 

| 17 | 16 I 15 I 11 I 13 I 12 | 11 I 10 I 9 I 8 | 



I 



I 



I 



I 



I 



I 



I « I 



1. IF A MAI'nEr.'ANCF MESSAGE IS PPESFNT IN THE IAIN I/O CHANNEL DEFINED IN BITS{15-10) OF REGISTER 9: 
A. T I!F CF ISi SET TO 1. 

P.. PEGISTEP 11 IS LOADED WITH THF MESSAGE ANE CHECKED FOP PAPITY. 
C. THF MAIN CHANNEI IS POT IN THE IDLE STATE. 
IF • MAINTENANCE MESSAGE IS NOT PPESFNT IN THE MAIN I/O CHANNFL DEFINED IN BITS(15-10) OF REGISTFF 9: 

A. THE CF IS SFT TC 0. 

B. PFGISTFP 11 IS UNCHANGED. 



PEOIFTER 10 IS NOT CHANGED PY THIS INSTRUCTION. 
APP D OXIMATE EXECUTION TIME 1.20 MICROSECONDS 









TFST THE MAIN I/O CHANNEL DEFINED IN R9 FOR THE IDLE STATE 



I PH I PT. | BA ( 



OP CODE 27 



17 | 16 I 15 | 1« I 13 I 12 I 11 I 10 I 



I 8 I 7 I 6 | 



I 

1. IF THE MAIN I/O CHANNFL DEFINED IN BITS(1S-10) OF REGISTER 9 IS: 

A. IDLE. FET THE CF TO 1. 

B. NOT IDIE. SET THF CF TO 0. 



I 2 I 1 1 I 






APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 






IDLE THE MAIN I/O CHANNEL DEFINED IN R9 









I PH I PL I BA I 



OP CODE 27 



I 



I 



I 



I 



| 17 | 16 I 15 I 1» I 13 I 12 I 11 I 10 | 9 1 8 I 7 I 6 1 
1. IDLE THE MAIN I/O CHANNFL DEFINED W BITS (15-10) OF REGISTER 9. 

NOTE: BITS<9-«) OF REGISTFP 9 MUST CONTAIN A 3-OUT-OF-6 CODE TO PREVENT AN I/O ERROR. 

APPROXIMATE EXECUTION TIME 1.20 MICROSECONDS 



I 2 I 1 I | 






# 



3* 






• 






• 
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• 






MAINTENANCE AND SPFCIAL PUPPCSE OPEPATIONS 



CONL N<»A) 



COMPLEMENT WPITE THE ON-LINE STORE AT LOCATION RA INDEXED BY N 



I PH | PL | BA I 



OP CODE 7 A 



I 



0/1 



I 



| 17 | 16 I 15 | 1« I 13 I 12 | 11 | 10 | 9 | 8 | 7 | 6 | 5 | 4 I 3 | 

1. COMMUTE THE EFFECTIVE ADDPFSS POP THIS INSTRUCTION BY ADDING N TO PA. 

2. SAVE THE CONTFtn-S CF THF MAIN MEMOPY STATUS REGISTER. 

3. READ THE ON-LIKE STOPE WITHOUT STOPF FPPOR COPRECTION OR PROCESSOR ERROP CORRECTION. 
». WRITE THF COMPLEMENT OF THE RECEIVED DATA INTO THF ON-LINE STORE. 

*. PESTCPE THE PREVIOUSLY SAVED CONTENTS OF THF MAIN MEMORY STATUS REGISTER, 
ft. ZERO THF CONDITION FII P FLOP. 

7. THIS INSTRUCTION KEEPS AN INTEPNAI TIMEP TO PREVENT THE CC FROM HANGING. 
IF THE INSTPUCTION TIMES OUT, REGISTER IS SET TO ALL ONES. 

"OTF: THIS INSTPUCTION SHOULD NOT BE CODED DIRECTLY. IT WILL BE SUPPLIED BY SYSTEM MACROS. 
PF^EP TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-74292. 

NOTE: PIT U IS DETERMINED BY THF VALUE OF "A. IT IS FOR RA«12 AND 1 FOR PA-14. 
SEE NOTE CONCERNING PA CN PAGE B2. 

APPROXIMATE EXECUTION TIME 9.90 MICROSECONDS. 



CONLX Px(PA) 



COMPLEMENT WPITE THE ON-LINE STORE AT LOCATION RA INDEXED BY Rx 



| PH I PT I BA I 



OP CODE 7A 



I 



2/3 



I 



I 



I 3 | 






| 17 | 16 | IS | 14 | 13 | 12 | 11 | 10 | 9 I 8 | 7 | 6 | 

1. COMPUTE THE EFFECTIVF ADDRESS FOP THIS INSTPUCTION BY ADDING Rx TO RA. 

2. SAVF THE CONTFNTS OF THF MAIN MEMOPY STATUS RFGISTER. 

3. READ THE CN-LINE STOPF WITHOUT STOPE FRPOR COPRECTION OR PROCFSSOP ERROR COPRECTION. 

4. WPITE THE COMPLEMENT OF THE RECEIVED DATA INTO THE ON-LINE STORE. 

5. RESTORE THE PPEVIOUSIY SAVED CONTENTS OF THE »AIN MEMORY STATUS REGISTER. 

6. ZEPO THE CONDITION FIIP FLOP. 

7. THIS INSTPUCTION KEEPS AN INTEPNAI TIMER TO PPEVENT THE CC FROM HANGING. 
IF THE INSTRUCTION TIMES OUT, REGISTER IS SET TO ALL ONES. 

NOTE: THIS INSTRUCTION SHOULC NOT BE CODED DIFECTLY.IT WILL 3E SUPPLIED BY SYSTEM MACROS. 
REFER TO 3ACC COMMON SYSTFM PROGRAMMERS GUIDE X-7»292. 

NOTE: BIT 4 IS DETEPMINED BY THE VALUE OF RA. IT IS FOR RA=12 AND 1 FOP PA=1«. 
SEE NOTE CONCEPNING PA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 9.75 MICROSECONDS. 



I 1 I 
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■ 





















fOFI. N(RA) 



COMPLEMENT WITE THE OFF-LINE STORE AT LOCATION PA INDEXED BY M 



I PH I PT. I BA | 



r>P CODE 7B 



I 



0/1 



I 



I 



|. 17 | Ifi | IS | 1» ( 11 | 12 | 11| 10 | 9 | 8 | 7 | 6 | 

1. COMPUTE THE EFFECTIVE AODPESS FOP THIS INSTPUCTION BY ADDING N TO RA. 

2. SAVE THE CONTENTS OF THF MAIN M'KOPY STATUS REGISTER. 

3. P»AD THE OFF-LINE STORE WITHOUT STORE EPPOR CORRECTION OR PROCESSOR ERPOP CORRECTION. 
». WRITE THE COMPLEMENT OF THE PFCEIVED DATA INTO THE OFF-LINE ST#PE. 

«.. PESTOPE TI'E PfFVIOUSIY SAVED CONTENTS OF THF MAIN MEMORY STATUS REGISTER. 



1 I | 



6. 7FRO THE CONDITION FLIP FLOP. 






7. THIS INSTRUCTION KEEPS AN INTEPNAI TIMEP TO PPEVENT THE CC FROM HANGING. 
IF THE INfTStfTION TIMES OUT.REGISTFP IS SET TO ALL ONES. 

NOTE: THIS INSTPUCTION SHOUtD HOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY SYSTEM MACROS. 
PEFEP TO 3ACC CCMMON SYSTEM PROGRAMMERS GUIDE X-7H292. 

NOTE: PIT » IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA»12 AND 1 FOP RA»1». 
SFE NOTE CONCERNING PA ON PAGE B2. 

APPROXIMATE EXECUTION TIKE 10.20 MICROSECONDS. 



D' 



# 



COFLX Rx(PA) 



COMPLEMENT WRITE THE OFF-LINE STORE AT LOCATION RA INDEXEO BY Px 



I PH I PL I BA | 



OP CODE 7B 



2/3 



*_ 



Rx 



I 17 i 16 | 15 | 1« | 13 | 12 | 11 



10 | 



I a i 



I 



J 



I 



I 



1. COMPUTE THE EFFECTIVE ADDRESS FOP THIS INSTRUCTION BY ADDING Px TO RA. 

2. SAVE THE CONTENTS OF THE MAIN MEMORY STATUS REGISTER. 

3. READ THE OFF-LINE STORE WITHOUT STORE ERROR CORRECTION OP PROCESSOR ERROR COPRECTION. 
». WRITE THE COMPLEMENT OF THF RECEIVED DATA INTO THE OFF-LINE STORE. 

5. RESTORE THE PREVIOUSLY SAVED CONTFNTS OF THE MAIN MEMORY STATUS REGISTER. 

6. 7.ERO THE CONDITION FIIP FLOP. 

7. THIS INSTRUCTION *EEPS AN INTERNAL TIMEP TO PREVENT THE CC FROM HANGING. 
IF THE INSTRUCTION TIMES OUT.PEGISTE" IS SET TO ALL ONES. 

NOTE: THIS INSTPUCTION SHOULD NOT BE CODED DIRECTLY, IT WILL BE SUPPLIED BY SYSTEM MACROS. 
PEFFR TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7»292. 

NOTE: BIT » IS DETERMINED BY THE VALUE OF RA. IT IS FOR RA«12 AND 1 FOR RA»1*. 

SEE NOTE CONCERNING RA ON PAGE B2. 

' " i 

APPROXIMATE EXECUTION TIME 10.05 MICROSECONDS. 



^Mw 



1 



-J 
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MSTF N(PA) MAINTENANCE STOPE FUNCTION USING REGISTER AT LOCATION RA INDEXED BY N 



I P» I R. INI | OP CODE 01 I 0/1 | N | 

I — . ■ 1 1 

I PH | PI |BEC0 | OJ0 |PDSP1|BDSR0|ISO1 |ISOP |UPD1 | UPDO | I"L1 | IDLO | RW1 | RWO IMM21 IMM20 |MM11 |MM10 | 

I 1 7 1 16 ( 15 | 1U I 1? I 12 I 11 I in I 9 I 8 | 7 | 6 | S | » | ) | 2 | 1 | | 

1. COMPUTE THE EFFECTIVE ADDPESS FOP THIS INSTRUCTION BY ADDING N TO RA. 

2. SAVE THE CONTENTS OF fHE MAIN MEMOPY STATUS REGISTER. 

3. LOAD THE MAIN MEMOPY STATUS REGISTER FPOM THE SECOND WORD OF THIS INSTRUCTION. 
THE ISOLATE BITS APE I EFT AS THEY WERE ON ENTPY. 

». PEPFORM THE INDICATED READ/WPITE OPERATION USING REGISTER AS DESTINATION/SOURCE FOP THF DATA. 

5. PFSTOPE THE PFEVIOUSIY. SAVED CONTENTS OF THE MAIN MEMORY STATUS REGISTER. 

f.. 7FPO THE CONDITION-FLOP. 

7. THIS INSTRUCTION KEEPS AN INTERNAL TIMER TO PREVENT THE CC FROM HANGING. 
IF THE INSTRUCTION TIMES OUT, PFGISTFP IS SFT TO ALL ONES. 

8. CAUTION: THE STORE OPERATION DEFINED BY THE MAIN MEMORY STATUS CONSTANT IN WORD 2 MAY AI LOW THIS 
INSTPTJCTION TO GATE STOPE DATA WITH RAC PARITY ONTO THE PROCESSOR GATING BUS. IF HARDWARE CHECKS 
APE TOT INHIBITED THIS WILL CAUSE A PROCFSSOP SWITCH. 

NOTF: THIS INSTRUCTION SHOULD NOT BE CODED riRECTLY, IT WILL BE SUPPLIED SY SYSTEM MACROS. 
PEFFP TO 3ACC COMMON SYSTFM PROGPAMMERs GUIDE X-7U292. 

NOTE: PIT^l IS DETERMINED BY THF VALUE OF RA. IT IS FOR PA=12 AND 1 FOR RA=1«. 
SEF NOTE CONCEPNING PA ON PAGE B2. 

ARRROXIMATE EXECUTION TIME 7.20 MICROSECONDS 



MSTFX Rx(RA) MAINTENANCE STOPE FUNCTION USING PEGISTER AT LOCATION PA INDEXED BV Rx 

1 ■ , ■ ., , 

I PH I PL | BA | OP COPE 01 | 2/3 I Px ( 

I 1 

I PH I PT. IBECP I CWO |BDSR1|BDSR0|ISO1 |ISO0 |UPD1 1UPD0 I IDL1 I IDLO | RW1 | RWO |MM21 IMM20 |MM11 |MM10 | 

< , 1 

1 17 I 16 I 15 I Itt I 13 I 12 I 11 I 10 1 9 I 8 I 7 1 6 I S I a 1 3 I 2 I 1 | n 1 

1. COMPUTE THE EFFECTIVE ArDPESS FOR "^HIS INSTPUCTION BY ADDING Px TO PA. 

2. SAVE THF CONTENTS OF THE MAIN MEMOPY STATUS REGISTER. 

3. LOAr THE MAIN MEMOFY STATUS PEGISTER FROM THE SECOND WORD O* THIS INSTPUCTION. 
THF ISOLATE BITS APE LEFT AS THEY WERE ON ENTPY. 

U. PEPFORM THE INDICATED READ/WPITE OP5PATION USING REGISTEP AS DESTINATION/SOUPCE FOP THE DATA. 

5. RESTORE THE PPEVIOUSIY SAVED CONTENTS OF THF MAIN MEMORY STATUS PEGISTER. 

6. ZERO THE CONDITION-FLOP. 

7. THIS IJCSTPUCTION KEEPS AN INTFPNAL TIMER TO PREVENT THE CC FPOM HANGING. 
IF THE INSTPUCTION TIMES OUT, PFGISTEP IS SFT TO ALL ONES. 

8. CAUTION: THF STOPE OPFRATION DEFINED BY THE MAIN MEMORY STATUS CONSTANT IN WOPD 2 MAY ALLOW THIS 
INSTPUCTION TO GATE STOPE DATA WITH 3AD PARITY ONTO THE PROCFSSOP GATING 3US. IF HAPDWAPE CHECKS 
APE NOT IN-HIBITFD THIS WILL CAUSE A PROCESSOH SWITCH. 

NOTE: THIS INSTPUCTION SHOULD NOT EF COrED DIPECTLY, IT WILT PE SUPPLIED BY SYSTFM MACPOS. 
PEFFP TO 3ACC COMMON SYSTEM PPOGRAMMEPs GUIDE X-7H292. 

NOTE: HIT » IS TETEPMINEP BY THF VALUE OF "A. IT IS FOP PA«12 AND 1 FOR RA*1(|. 
SEE NOTE CONCEPNING RA ON PAGE B2. 

APPROXIMATE EXECUTION TIME 7.05 MICROSFCONCS 
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MI 



«"ICFO INTFPPPFT 



I PH | PI | BA | 



I- 

I PH | PI. | 



OP CODE v 17 



I 



SPARE 



X- FIELD 



I 



Y- FIELD 



9 I 8 | 7 | 



t 5 | 



I 3 | 



I 



I 17 | 1ft | 15 | id | 13 | 12 | 11 , io | 

1. SF1 INTERPRET MODE. 

2. GATE X-FTFLL TO THF MR TO FIELD AH3 Y-FISLD TO THE MIR FROM FIELD. 
1. PFPFOPM T»:E INDICATED MICRO OPEPATION. 

«. RFPFAT FOP THE NEXT STORAGE HOPP UNTIL MICRO OPERATION WHICH TURNS OFF INTERPRET MODE IS GIVEN. 

S. INTFPPUPTF APF NOT PPOCESSFC WHEN THE CC IS IN INTERPRET MODE. 

W ' rE! I^» I Sf!!! CTI0N SH °" tD "" BE C0 ° ED DISEC ™. « "I"- BE SUPPLIED BY A SYSTEM MACRO. 
PEFFR TO 3ACC COMMON SYSTFM PROGRAMMERS GUIDE X-7«292. 



I | 



APPROXIMATE EXECUTION TIMF 1.20 MICROSECONDS PER JUUN MEMOPY ACCFSS 



f 



♦ 



«IS 



SINGLE CYCLE MICPO INTERPRET 



I PH | PI | BA | 



OP CODE 16 



I 



SPARE 



I PH | PT, | 



X- FIELD 



I 



-FIELD 



12 I 11| 10 | 9 | 8 | 



I 



I 17 | 16 | 15 ( 1« | 13 

1. SET INTERPPET MODE. 

2. GATE X-FIFLD TO THE MIR TO FIELP AND Y-FIELD TO THE MIR FROM FIELD. 

3. PERFORM THE INDICATED MICRO OPERATION. 

*. CLFAP INTERPRET MODE AND EXECUTE THE NEXT SEQUENTIAL INSTRUCTION. 

1. INTERRUPTS ARE NOT PROCESSED WHEN THE CC IS IN INTERPRET MODE. 

NOTE: THIS INSTPUCTION SHOULD NOT BE CODED DIRECTLY. IT WILL BE SUPPLIED BY A SYSTEM MACRO. 
PEFFP TO 3ACC COMMON SYSTEM PROGRAMMERS GUIDE X-7»292. 



APPROXIMATE EXECUTION TIME 2.»0 MICROSECONDS 



I | 



NOP 



NO OPEPATION 



I PH | PT. | PA | 



OP CODE 0C 



I 17 | 16 | 15 | 1« | 13 | 12 | 11 | 10 | 

APPROXIMATE EXECUTION TIME 1.20 MICOSECONOS 



I 8 | 



HALT 



HALT THE CENTRAL CONTROL 



I PH | PL | BA | 



OP CODE 5D„ 



' " ' ,6 ' ,5 ' "I » 1 «?" "I "• * I B , 7 , 6 , 5; , • , 3 , 2 , 1 , i 

'* T» I ^l I ^T : V CT10N CA0SES ""^ <* TO «»* TOTIL IT IS INITIALIZED OR INTERRUPTED. 
IF THE CC IS INTERRUPTED THF INTERRUPT WILL RETURN TO THE HALT INSTRUCTION. 

• CAUTION: NO CHEJK IS MADE TO DFTERMINE THE ONLINE/OFFLINE STATUS • 
....... OT THE PW>CESS01 ' PRIOR TO EXECUTION OF THIS INSTRUCTION • 



• 
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